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.  ..'i-.;;.  o'/er  the  paricJ.  ny-^iinneu  ty  tlic  institutic:i*B  wsvclcnv-v;!:- 


.'  vi  .r^^-u  cattle  i  licre 


a  13  to  te  i:^;.^^; 


r.ct  Vll  -liy 


;:o-r,)ir-  of  forces  IT  t: 


o.iVG  to  coi:tii:uei  £ 


iTc:::cc:;i  ccc-t  tlic;L 


:n  cad  to  ths  celcctlon  c 


Ic:.  to  tli^e  ■lr-.-::^c:x:.2i2t  ol'  t.ie 


•;;-£r:tcrd  Jit  thcj  ^^1^ocf.i. 


on  1?crZd  !!cdicin3,  Yale  UrJ-V^rsity 
-  i  J  l>^i 


:::-.:.itj.vcS  of  Health,  Public  UeiOth  Sorvico, 
::^tb,  rdacatlcn,  and  ivciftiro 


cvvilil.  i;;  c:rrcca  in  populsvtic:;.  c^^^s        privcirtin;;  cIi::s::3C  in 
i„ar-.  i  1  ual .    I:-  ths  cirea  of  r\u:r:i  niitri-cic-:--cti'i^:ii.^l"  vi-;;.:;  rc^^vTvl  to 
in  thii  eci'Iy  deoo^o:^  or  t::i£  century,  C2id  CLrteu^ii::^  tl.r a 

en  Lvrrnic^-icr  —  eT^lcj::r:iiolcjic  researcl.  l^id  d  fir:::  founilcvticii  Tor 
t^:c  \.:  0.jrGlxu:£Lir-3  cf  cc:::^lc^  dlsc::-.- ::i:,    -^j^^in  vlth  p.'J  lied  ^cla  .i" 

z_:i  c:.:enGicn  cT  cucli  resficrcb  p.-x^'idci  j.^i:^cr.i:ivioj  cn  tbs  DpcciTic 
.:-o::^  clc-iciGnc:i0s  ani  i^o.  to  r^aiionra  tlj:ira,py  cj:^2.  prevc:i'tic:i. 

CniB  t-iol^t  vor:ier^  tl^::;;  \f.r/  thiz  ar^a  of  cediCiiL  rcaear-:,..  — 
.,.^'^i;ulnrly  in  relLLticn  ^o  --,:rlcl  }a2al:.L.  —  nesds  special  lii£i:lili;;!^ir.j 
"by  a  c-j.:^ozl^z::i.  ciicli  aD  ti:*!^,  v^^.:  the  c o^riuutionc  "Q^'e  cecn  c-  arii"^^ 
iGtic--:-lly  najcr      veil  as  vorlci.riC'Le  iii  ta2:ir  ^en^z-is  crii  cpplicat-ic;* 
I  believe  tliis  liiijiit  IjQzt  be  cncv.'crcd  in  li^yit  or  certain.  prdblei-Xi  th::.t 
have  ir-c.-er-cin^ly  CG:::cGriied  U3  ell  during  tho -r^:x5t  decade. 

r.J.3  century  hiis  ceen  tlie  d'2velcpr:3nt  or  zs^rans;  aor  fLe  viit.-iJ. 
c:-.  li  -:t  ic::       tx'cacrilssible  and  nutritionrJ.  disejises'      cciiscc  oi* 
--^-..•riat'jj'c  deiLt>.  in  toth  yo^zzg        old  and  ac  cericuis  baiTierc  to 

o-eio::c:2ic  cd."ancer:::Siit,    Yet  the^>2  diceooes  ccntiniic  to  be  vido- 
£•  '^ci  cTi-ii  ■>ie.r3i£;tent.    Tbs^*-  can  "be  ex:3?c-cted  to  yield  only  tc  fui*t>.e:.- 
-  .:»oi.;  ctrides  in  the  social  end  eccnoi-d.o  fields*    Even  nere,  hoir::ve-; 
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C-il  wO  nc^7  eizi^iiclca^,    I  L:.-^  Ir.  nisii  trie  cnnlllOTi^isculcj:  dic^c::^-., 

L'.-  ::rj£ic2  liSTO  been  hlCr^ly  pitxluc-LL^'e  in  tbs  ideiivi£'ic:iti"c.j 
Hirj  .•y.v-.-;5  £li:o  c-cCcri'Oiitod  to  cr^r  iii^owlccc-      th'^  sr^Lti^r^l  history 

iLltii-'v.  .  Jr:\'o  beca  lc*c  rc^rardiii^.    It  is  true  tSiat  & 

i-.i::.>:::  u-t  iri^d-vdcluci  dlsc-is-^s  bsve  bees  zuXofrcztol-;^  deAincd  cai 

O^^'^-C^l  leo^  roLutica  to  cuw-rwlo^         t>oe3  uncovored 

.  la  i3er.or£Ll,  of  fcirr^ert-r^riClczi  end  c-t;bci-GGc?.,'::rc:_;.;  j  cS*  tiiu 

esvG^i-iLti:^  dcspyelli22.tiA3  tli-.''::^~e3  Oi'  tli2  coirirca  -^r-^^jis  cycten. 


A  survey  oi*  rocccrcli  £icti\dtie3  In  t^XiZ^  ftoUi3  chcTw-^  tC;!! 

clinic  cr^  Its  intellec-i^nllir  adjacc-t  l:ibc:.ctorlOG.   Jjl<1  yot,  U 

lccl:s  teyc--:2  t!:cae  i^o-arsi  Tiistcr-ics      eicv  kniy-'lcd^e,  he  c:Lrr^-»i 
"tuii  fool  a  Icick  of  cciTiCi'^nce  that  s^ajor  trecLlitlji^i::^^  el:i-Jliyii 
ipr-srcliticG  viXX  derive  f      a  si^le  evoluticn      vori  elrcoSi'' 
t^c-C^,    2«  E-cc::^  likely  that  to  vill  roiniiio  la  suditlCEi  a  totcsJUo^ 

Iju^ilii,-  tli3  ^ciTt  five  yzzrz  >  vc:  h::^  ^3nc  a  Icn^  vcy  In  c::a 

t-l;o-o  At^toTs         ers  con'-rlbuted  ty  imi  Itii^Dslf  did  Jiis  ejivirc^z: 
Euch  stuiiles  cnr.^'Ot      coi-lactcd  solely  irt  a  ccnrcrrtioncG. 
iRit  roc^^iira  ccTT/Cj-'-'itlvc  otservaticKiis      disease  fievslcQ- 

EjC'  p<5i/Ul£itioa  i>cL;-  :  l:cd  Icr  ctiiSy  iiist  bo  c;y^,7:'sctoris£id  V 

filc?:ixicc,i2t  differences  ii.  tiiiir  gc:iotlc  zx^ccxs,  their  pS^'sicca 


tTJ^  j:-ir,3  llio  tools  Cu  tr-:  c-yidcaic-l-i^lGt  t-o  boor  i^cn  w:--e  x-^^oLle-is 

:.-u^  t!'r.ii  prociiC-i;i\^  crj^iisn.Loltv^ic  ct-isCIeo  ba-/e  been  iind'::rtc^.e:i 
Iioj-'j  iEi-ji  in  ot-i^r  cc^ur.trlc:;  in  craer-  vo  dofino  cciicrcil  factors; 
e.i:.  j^rxTLtocI  x~itli  di::ic?xa  d3TC:l5:.i::iaa"t.    Id.  Gvcilucticj  each  jsrc^^rc^ 

j.-.*.  n  '.-ley  -to  tiiolr  'p^zzi::.lQ  c:rtC!iaio:ij       ruiit  cc^cider  the 
i"..-'.;.:;;^  cj;r;^-'u-jniuioo  tjr.''.  ere  r-^'^^^  "to        luteriJ^-tiGii:*!  ccc:io. 

'ca  ;Zo3t-jur  intc^aticr:!^  G--^"  vlil,  that  cliaild  l?5  tiio  Cr±--j±iiz 

be  Juii^^d  in  rcl£rticri  to  (l)  tie  teoct  of  tl^s  il£cc;c- 
p:ix:lono  \;r:ilcrtciv:a2j  zinc.  (2)  tlv^  pro:::jC!j;t£  oi^"  tuccc^iw,    *Jr.-^  Cl~::-t 

l£id;tl:is  l2.wt  point  Vii  iils'osdcrotoci,  lot  rrO  cid  tbiit  I 
* -jJL?.  7  roco::~iiso  tis  tsIus  cT  rodlcsl  areseiirch  gs  a  platf oi"»  fa? 
ui-.-ici-)lii3  ijottsr  intorsiticruil  ijai'-rstsniiins  jzad  good  vlll.  But 
--b:  G::-:-:2it  to  rsDdical  roocsrcli  "yilX  conti'ilaitG  to  tlscso  endc, 

^•i'  4.::;-irciCt  ^r^ici  t^biHfi,  depei-fis  ir-rc  vs^.on  tha  terra  cad  ccciiiticsi; 
irZcr  t^iidi       stuiLes       \;~Aert£LlvOii  tliai  caa  tSio  cubstc^eo  of 
thi;  ctti^leo  tlic=:jicilv£3. 

I  ^'ill       "cz-j  to  ci;it:::':i-C;to  tba  c-v^clal  cpr^^-^^^^^^- 
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sc^;i.::t-icated  aiiiience.    I  vould  sin^'iy  Gtate  for  the  recoru,  and  for 
the  I-CiiC-it  of  tnc^e  cziciiz  U2  vlio  are  iiupporters  of  csdlcal  resscrcli 
rai'-.:;r  thsin  participciits^  that  the  cppcrtunlties  iiave'-bsca  £encral2^' 
a".:-?rt:c:iatel  "by  c:any  ecieatiDta,^  ia  snrsy  fie2^G,  end  for  rsiny  years. 
Iltll?-,  tl^G  logistics  cxT  £rjp.')ort  —  vloich  liT  the  haucb  of  tlieRloclte feller 
Frvj-i.^.tion         ^'och  cvrustanclin^v  ccutributions  over  tlie  firct  lialf- 
or  tlie  century  —  have  not  been  generally  available. 

For  this  reason  I  sbould  lilie  to  ccrricnt  on  ■sj-iict  ciojt  of  those 
\*ho  h::;Ye  G^ven  serious  ccni:.lcer«:i.tioii  to  cuab.  proGprans  vould  de^rj: 
eizcc-vbial  to  Euccess.    '1x3  pro.:?:arr3— 

1,    :ii3t  be  Btaffed.  by  o'jr  t-^izt  investlGitors  in  the  I'ield  as  veil  as 
hc~;^,  end  Idboro-tcrieD  at  both  field  siid  hcszse  bases  nust  bo 
^.-.laquata  and  ccrsplerson'tsry. 

i'ust  Le  trvLLy  collcborati^'e,  im-clvins  the  scientific  eocraioitiea 
of  tha  part ici::j:it ins  countries.    It  vlXl  fre^UKifcly  be  necesscry 
to  prc/ide  brocul  trainir'.2  Ovpcc^^oiiity  to  scientiots  or  tl:^  hocit 
cour.try. 

3»    liiist  havG  continuity  of  c  lonfv^teii:  nature,  as  cca^.trjistel  vith  the 
characteristic  '*hit  end  ru~"  tactics  so  fi^quently  esplcysd  in 
today's  livter^istionsl  prc^-^cts  vitli  narrcwly  defined  tarcetc.  This 
vill  only  be  possible  IT  ve  provide  institutional  ca:.-2cra  in  science- 
¥icrein  the  inteniatioa: cci]?cbiiitieo  of  Individiials  can  b^  fully 
ce\clcp€d. 


h*    Ihjst  evol\"s  vith  a  deerv  incars-teniin^  of  the  ciiltiirec  of  the 
p2oplec  Gtuiies,  50  as  to  i-,it£rpret  properly  tho  contributica 
of  ccoiol  iis  veil  as  blclo-icoL  footers  in  t\iQ  evolutloa  of 

5.    Ku5t  "be  E;cire  tlian  pci'C^'itic;  ttLat  is^  chould  cle-srly  recognise 
not  only  our  cm  nseds  c-nd  soals,  but  those  of  the  host 
country  as  veil, 

Pcrentbetically,  it  .-rirht  "be  lic^iticDea.  tbat  these  i>ointG  vare 
lar^jcly  liiu2r^i:t  In  the  re::c£irch  prcp:rj?.g  ccaSucted  by  colonial  pcuers 
2:3  a  p.ece&ssry  corsiitic?!!  or  tl::s  developssat  of  colonial  areas.  Ccreer 
c~i;-c-i  tiii:itiG3  vcre  provided  in  bobh  recesxch  and  eSucatio.-i.    in  our 
coHilorr.uicui  vitb  in5ei')es.c:;;rit  coustries,  and  in  %he  ebsenze  of  &  lai2;- 
^cr7l  ^r;^-:ical  EcrvlcQ  re£;por.'<ib-_lity,  "vre  iivdDt  ctill  develop  e  ccjire  of 
ia;c;r!/.&*::oablG  ecientists  f!:-*cjtt:::h  boe-s  purposeful  Eystea  oricmted  tCvicixd 
r-^seiirch.    It  viil  not  hi^r-cn  inaa  vliolly  epontanoo-us  faslilon. 

'fcis  fivs  points  ab^Tvi  V'::re  tcxiii  into  ccnsideraticn.  in  ths  recant 
dcvc-lopisont  of  an  Intems-tloaal  pr0£?rari  of  ths  Public  Health  Service. 
Thic  Ys-ovidaiS'.'for  ths  estsbliulinsnt  of  a  limited  nuaoer  of  iatematico^il 
C£nt.2rj3,  "broadly  conceived  smd  laivc^nity  biased: 
•"•canters  for  productive  rcsesrcii,  initially  of  an  epldeMclosic 
cature  but  later  developing      ne^d  end  opportunity  dictate; 


-•^t^r.terc  for  tb3  r;2idin^  cP  i:^:£.ic-£Ll,  tlolc^lcal,  find  behavioral 

ccxTole:!  dii^eascf  fliiruatioac; 
— n:.-.;.  lrxcidc:a-tally  b^Jt  Irrocni'tently,  c^Srnteri;  for  the  develop;:£jr.t 
fine,  ccritinuod  naurislsrssnt  oT  a  corps  of  vell-traincd  srJl  Intsr- 
naticnally  oriented  ix-clicsi  invcsti^atars  i*or  ser^.-'ico  to  our 
ccr.iitry  outside  the  area  of  tl.cir  spc^cific  sral  personal  iridcrt^iinrQ » 
Thsco  ceriters  renreseub  e.  radiciU.  de-partTJtre  £tc^  the  tr£ilitic;:iiil 
racch:jii£r:2  of  L^ipport  cf  Internaticaal  ra-slieol  resec2'ch  throng  the 
tLsa  cif  Fcdciral  xundc.    They  tire  inadQ  pcucihlc  iipj^sr  tie  Iirtsni:itioncLL 
A2h-cj.th  £c£x:crch  .'^t  of  19^0,.  Pubiic  lev  55«5lQ,    An  cr^^^^t-ica  of 
ic.rri'  v5  j-iillic-i        ri^da  avcAlz^l^  to  the  Katioii^Q.  IiiTtitutCG  of  licalth, 
ill  p:.rt  to  de\islcp  this  ?ro^'*cin  of  Intcriiational  Centers  f c?  I-bdical 
?:33C rrch  ci^  SraLirLn;:  (iCi-^To?).  •    .  • 

Ih2  lev  states: 

*-thi;  iz.tont  of  Con3recs  that  PSS  ehall  eapport  health  reocarch 
sua  rsssarch.  trainiit^  aver::ccj; 

••the  ch^cctiveo  to  be  Eaip::t  in  ovctzcti^jz  liealth  research  train- 
in::  prosror^. 

la  Biabstance,  the  prajTEia  prc77ides  for  tbs  fievelopineiit  of  a 
pf  hishiy  Btai)!©  int^imatioaal  centers  for  Epical  research  end 
training/  vith  full  07pcri:mitv  for  the  develcpcffint  of  productiw 
carci-rc.    The  eenterc  vill  onahle  U.S.  physicianj:  and  Ecicmtists  to 
ae^'jijrc  broad  field  crpcr i'j . thrcoiiih  projectc  cauaolv^d  in  tunplo 
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lircc->:t!i  cal  durstios.    Tlioy  xrill  .'•Iec-  eiicairc-o  pliers icl{:ji2  end  otiicv 
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DEPARTMENT  OF  HEALTH,  EDUCATION,  AND  WELFARE 

Statement  by  Director,  National  Institutes  of  Health 
Public  Health  Service 

on 

1962  Appropriation  Estimates 

Kr,  Chairman  and  Members  of  the  Committee: 

It  is  always  a  pleasure  to  appear  before  this  Committee  to 
lay  before  you  some  of  the  considerations  which  underlie  the  Public 
Health  Service's  appropriation  request  relating  to  the  programs  and 
activities  of  the  National  Institutes  of  Health. 

The  thorough  and  understanding  consideration  which  you  have 
given  our  previous  requests  and  the  forthright  and  farseeing  manner 
in  which  you  have  acted  on  them  are  deeply  appreciated  not  only  by 
my  colleagues  and  myself  but  by  the  scientists  and  the  institutions 
whose  research  work  is,  in  large  part,  made  possible  by  the  generous 
support  you  have  made  available  to  them  through  the  National  Insti- 
tutes of  Health  appropriations.    This  gratitude,  I  am  sure,  is 
also  shared  by  the  people  of  this  country  who  are  the  ultimate  bene- 
ficiaries of  everything  the  National  Institutes  of  Health  do.  They 
have  repeatedly  shown  themselves  willing  to  finance  —  not  only 
with  taxes  but  through  substantial  voluntary  contributions       a  con- 
certed and  accelerating  drive  against  the  diseases,  disabilities, 
and  physical  discomforts  to  which  man  has  always  been  prey. 
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They  have  sho'vna  that  they  regard  health  research  and  its  related 
activities  as  a  natter  of  prime  personal  concern  and  as  a  great 
national  need.    The  members  of  this  Committee  —  and,  indeed,  of 
the  Congress  as  a  whole  —  may  veil  take  pride  in  their  bold  and 
ready  response  to  this  need. 

The  expanding  scope  of  the  NIH  programs  and  the  qualitative 
changes  brought  about  by  the  substantial  increases  that  Congress 
has  made  in  our  appropriations  during  the  past  several  years  are 
reflected  in  our  recent  reorganization  and  diversification  of  the 
top  management  of  NIH. 

We  are  fortunate  to  have,  as  Deputy  Director,  Dr.  David  E. 
Price,  who  is  here  today.    Dr.  Price  has  had  wide  experience  in  the 
Public  Health  Service  in  which  he  has  been  a  commissioned  officer 
for  the  past  twenty  years  having  served  successively'"  as  Associate 
Director  of  NIH,  in  the  Office  of  the  Surgeon  General,  as  Deputy 
Chief  of  the  Bureau  of  Medical  Services,  and  as  Chief  of  the  Bureau 
of  State  Services.    He  has  now  returned  to  NIH  to  assume  primary 
responsibility  for  the  research,  research -training  and  research 
facilities  construction  programs. 

The  intra-mural  research  programs  are  under  the  general 
direction  of  Dr.  G.  Burroughs  Mider  who  left  his  post  as  Associate 
Director  of  the  National  Cancer  Institute  in  order  to  take  the  newly 
created  post  of  Director  of  Laboratories  and  Clinics.    Dr.  Jack 
Masur  continues  as  Director  of  the  Clinical  Center  with  the  addi- 
tional title  of  Associate  Director  for  Clinical  Care  Administration. 
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Dr.  Ernest  M.  Allen  has  relinquished  his  operating 
responsibilities  as  Chief  of  the  Division  of  Research  Grants  to 
devote  fijll  time  to  policy  and  broad  administrative  problems  as 
Associate  Director  for  Research  Grants. 

Our  concern  vith  the  impact  of  NIH  programs  on  grantee 
institutions,  about  which  I  want  to  speak  in  a  moment,  is  such  that 
it  has  become  the  special  province  of  a  senior  member  of  the  MIH 
staff.    Dr.  Charles  V.  Kidd,  who  has  long  had  a  keen  interest  in  the 
impact  of  Federal  programs  on  universities  and  other  institutions 
and  who  has  for  many  years  been  Chief  of  our  Office  of  Program 
Planning,  has  been  appointed  Associate  Director  for  Institutional 
Relations  with  broad  responsibility  for  the  development  of  such 
newly  emerging  programs  as  institutional  grants,  research- center 
grants  and  career  research  professorships. 

In  addition  to  these  new  positions,  the  plan  for  the  re- 
organization of  the  senior  staff  envisages  an  Associate  Director 
for  Training.    Filling  this  position  has,  hoi^ever,  been  temporarily 
deferred  pending  clarification  of  the  extent  to  which  NIH's  role 
in  this  area  shoiild  properly  be  expanded  both  in  the  light  of  the 
Administration's  plans  for  more  comprehensive  aid  to  higher  education, 
and  of  a  reassessment  by  MH  —  to  which  I  vail  revert  later  —  of 
the  proper  balance  in  its  training  programs. 

The  gro^-rth  of  NIH  activities  is  also  reflected  in  the  physical 
appearance  of  the  campus  in  Bethesda.    The  building  for  the  Division 
of  Biologies  Standards,  which  the  King  of  Thailand  graciously  dedicated 
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last  June  30^  iias  enabled  us  to  bring  that  Division  under  one 
roof  for  the  first  time  in  its  history  with  obvious  benefits  to 
its  programs. 

The  building  for  the  National  Institute  of  Dental  Research 
will  be  dedicated  at  the  end  of  May  and  will  be  fully  occupied  by 
late  summer.    The  completion  of  this  well -equipped  laboratory 
building  will  pave  the  way  for  further  developing  research  in  this 
very  important  field. 

Good  progress  is  being  made  in  the  preparation  of  plans  for 
the  new  building  to  be  shared  by  the  National  Institute  for 
Neurology  and  Blindness  and  the  National  Institute  for  Mental  Health, 
which  the  Congress  authorized  last  year,  and  in  developing  the 
program  requirements  for  the  new  building  for  the  National  Cancer 
Institute,  for  which  planning  money  was  appropriated. 

The  modern  surgical  wing  for  the  Clinical  Center  is  expected 
to  be  ready  this  fall.    It  is,  we  think,  a  model  of  careful  design 
to  meet  the  specialized  requirements  of  heart  surgery  and  for  the 
study  of  brain  tumors,  stroke,  epilepsy  and  other  neurological 
disorders. 

The  new  administration  building  will  also  be  completed  by 
the  latter  part  of  this  year.    Its  173,000  square  feet  of  office 
space  will  enable  us  to  bring  together  the  sections  of  the  several 
Institutes  concerned  with  the  operation  of  the  grant  programs  as 
well  as  to  accommodate  in  a  central  location  six  of  the  Institute 
Directors  and  their  Immediate  staffs.    An  additional  important 
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benefit  of  this  construction  is  that  it  will  allov  us  to  return 
space  in  other  buildings  to  the  research  use  for  which  it  was 
originally  intended.    However,  the  increase  in  staff  resulting 
from  the  rapid  expansion  of  KIH  programs ,  during  the  past  three 
years  that  have  elapsed  since  this  building  was  designed,  has  been 
such  that  our  requirements  —  even  before  the  building  is  occupied  — 
already  exceed  its  capacity.    It  will  therefore,  unfortunately,  not 
yet  be  possible  to  bring  to  the  NIH  campi;is  all  of  the  sections  of 
the  Institutes  now  scattered  in  half  a  dozen  buildings  in  Bethesda 
and  Silver  Spring. 

We  estimate  that  we  shall  have  to  continue  to  house  about 
1,000  employees  in  rented  space  in  1962  —  and  this,  of  course,  does 
not  take  account  of  possible  expansion  in  the  future.    This  geographi 
cal  dispersion  entails  serious  functional  and  administrative  problems 
Communication  difficulties,  transportation  delays  and  subtle  effects 
on  the  morale  of  the  off -campus  staff  make  more  difficult  the  close 
and  constant  teamwork  which  is  essential  to  the  smooth  operation  of 
a  complex  organization.    Lack  of  suitable  space  has  already  deterred 
us  from  hiring  staff  for  tasks  which  might  contribute  to  the 
efficiency  of  our  operation  and  it  has  interferred  with  the  proper 
functioning  of  some  sections  for  which  it  has  not  been  possible  to 
house  the  entire  staff  in  one  place  or  which  have  not  had  room  for 
the  large  pieces  of  equipment  that  could  greatly  facilitate  and 
expedite  their  vork.    1  therefore  hope  that  this  Committee  will  act 
favorably  on  our  request  for  $700,000  for  the  planning  of  an  ad- 
ditional major  office  facility. 
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PRIMACY  OF  IKTRA-MURAL  RESEARCH 
In  view  of  the  dramatic  changes  in  the  scope  and  direction 
of  the  NIH  grant  programs,  much  of  this  over-viev  of  our  activities 
must  necessarily  deal  with  the  extra-mural  component.    This  should 
nou,  however,  be  allowed  to  obscure  the  fact  that  NIH  began  as,  is 
now,  and  must  continue  to  be  primarily  a  research  institution  of 
acknowledged  excellence,  imagination  and  drive.    Not  only  does  the 
public,  in  return  for  its  unstinting  support,  have  a  right  to  expect 
a  vigorous  research  program  of  the  highest  quality  but  such  a  program 
is.  in  fact,  an  essential  prerequisite  for  the  successful  operation 
of  the  extra-mural  programs  that  nov;  sustain  so  significant  a  pro- 
portion of  the  nation's  total  medical  research  effort.    NIH  occupies 
a  position  of  leadership  in  the  scientific  community  not  just  because 
i:iH  makes  available  to  it  much  needed  funds  but  because  the  judgement 
of  the  NIH  professional  staff  is  accepted  as  reflecting  the  broad 
scientific  experience  and  achievement  of  a  respected  peer  group. 

I  should  like  to  underscore  the  importance  of  our  on-site 
research  by  mentioning,  very  briefly,  a  few  examples  of  work  done  at 
KIH.    Recent  progress  reports  include: 

(i)  the  discovery  that  simian  malaria  can  be  transmitted  to 
man  by  the  bite  of  an  infected  mosquito  indicating  that 
there  may  be  hitherto  unsuspected  sources  from  which 
humans  may  be  infected  by  new  strains  of  malaria  parasites; 
(ii)  evidence,  from  studies  of  germfree  animals,  that  a  specific 
microorganism  may  be  the  cause  of  dental  caries,  with  the 


implication  that  immunologic  or  cherao therapeutic 
prevention  may  be  possible; 
(iii)  the  discovery  (in  animal  studies)  that  the  interplay 
betveen  the  rates  at  which  cholesterol  enters  and 
leaves  the  wall  of  major  arteries  is  a  sigiiificant 
factor  in  the  development  of  atherosclerosis; 
(iv)  evidence  that  the  infectivity  and  neurovirulence  of 
Type  1  poliovirus  is  determined  by  the  ribonucleic 
acid  (RM)  of  the  virus; 
(v)  the  development  of  a  rapid  chemical  method  for  measur- 
ing the  activity  of  the  enzyme,  monoamine  oxidase, 
which  is  of  central  importance  to  our  understanding 
of  a  wide  variety  of  phenomena  related  to  hyper- 
tension and  mental  disorders,  as  well  as  of  the 
mechanism  by  which  drugs  can  modify  these  disease 
processes; 

(vi)  continued  encouraging  results  in  the  chemotherapy  of 
uterine  choriocarcinoma  with  massive  doses  of  metho- 
trexate; of  63  women  treated  at  the  Clinical  Center, 
30  have  by  now  been  in  complete  remission  for  at 
least  one  year,  while  several  have  remained  free  of 
all  evidence  of  disease  for  5  years.    Early  diagnosis 
appears  to  be  the  most  critical  determinant  of  the 
success  of  treatment. 
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These  examples_,  Mr.  Chairman,  are  random  selections  vhich  do 
not  necessarily  represent  the  most  significant  advances  along  the 
broad  front  of  our  investigations;  I  cotild  as  easily  —  and  with 
more  justice  to  cur  scientists  —  have  cited  sixty  as  six. 

In  order  to  maintain  the  high  level  of  accomplishment  vhich 
has  come  to  be  expected  of  the  NIE  Staff  —  in  terms  both  of  the 
quality  of  their  work  and  the  broad  range  of  their  research  inter- 
ests''it  is_,  of  course,  essential  that  we  continue  to  attract  sci- 
entists of  the  highest  caliber.    This  is  no  longer  as  easy  as  it 
was,  even  a  few  years  ago,  when  NIH  could  offer  unraatchable  facili- 
ties for  research,  a  uniquely  stimulating  research  environment  and 
pay  scales  which,  in  relation  to  those  of  most  academic  institu- 
tions, v/ere  at  least  competitive.    It  is  a  measxire  of  the  success 
of  the  KIH  grant  system  that  equally  good  facilities,  equa.lly 
vigorous  research  programs  and,  in  some  cases,  better  remunerative 
arrangements  (which  often  include  opportunities  for  private  prac- 
tice or  consultation)  xxo\i  exist  at  many  of  our  medical  schools,  uni- 
versities and  teaching  hospitals.     I  am  sure  you  will  agree  that 
this  is  a  development  which  the  people  of  this  country  will  applaud 
because  it  means  that  there  has  been  a  very  marl^ed  increase  in  our 
"cotal  national  research  potential  in  the  biomedical  sciences.  But 
it  is  a  development  which  now  makes  the  tasx.  of  the  Scientific  Di- 
rectors of  the  various  Institutes,  who  are  responsible  for  sraffing 
the  NIH  laboratories,  a  frequently  frustrating  experience.    We  are 
now  losing  too  high  a  proportion  of  our  truly  exceptional  scientists 
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to  other  institutions  that  can  --  and  do       entice  them  with  some- 
times irresistable  inducements.    It  clearly  behooves  us  not  to  let 
concern  with  the  manifold  administrative  problems  of  a  rapidly 
evolving  extra-mural  program  divert  us  from  a  constant,  watchful 
preoccupation  with  the  maintenance  of  the  most  propitious  condi- 
tions for  scientific  excellence  on  the  Bethesda  campus.    These  con- 
ditions must  include  excellence  of  research  facilities,  intelligent 
and  considerate  administration,  due  recognition  of  achievement, 
opportunities  for  promotion,  and  pay  scales  that  will  not  only  witn- 
stand  comparison  with  those  of  th3  better  universities  but  will  to 
some  extent  off- set  the  opportunities  for  supplementary  income  which 
attend  most  university  appointments.    Proposals  along  these  lines 
have  been  made  to  the  Surgeon  General  and  we  have  reason  to  believe 
we  will  have  strong  support  from  him. 

NEW  DIRECTION  OF  THE  EXTRA-MURAL  PROGRAM 
The  change  in  the  character  of  NIH  grant  programs,  to  which  I 
have  already  referred,  reflects  a  necessary  and  timely  adaptation  to 
the  changing  relationship  between  the  medical  research  community 
and  NIH. 

The  need  for  such  an  adaptation  grew  out  of  the  rapid  rise  in 
the  level  of  support  funds.    In  response  to  the  public's  repeatedly 
demonstrated  desire  to  accelerate  man's  age-old  war  against  disease, 
The  Congress,  on  the  recommendation  of  this  Committee  and  its  counter- 
part in  the  Senate,  has  substantially  increased  the  appropriation  for 
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medical  research  whenever  it  could  be  shown  that  additional  funds 
could  be  effectively  employed  to  further  this  work.    As  a  result  of 
these  actions,  NIH  expenditure  on  medical  research  (excluding  re- 
search training)  has  grown  by  more  than  a  third  in  each  of  the  last 
two  years  and  is  now  over  five  times  greater  than  it  was  only  five 
years  ago.    These  figures  are,  of  course,  less  startling  when  they 
are  laid  beside  the  increase  in  ovir  total  national  expenditure  for 
research  and  development,  especially  in  defense-related  areas.  Medi- 
cal research  expenditure,  from  all  sources,  is  still  only  about  five 
percent  of  total  research  and  development  costs  --  it  is,  in  fact, 
sobering  to  bear  in  mind  that  for  each  dollar  spent  to  improve  man's 
defenses  against  the  inevitable  onslaught  of  disease,  so  many  more 
must  be  spent  to  improve  his  physical  defenses  against  a  possible 
onslaught  by  his  fellow  man. 

Nevertheless,  the  money  which  the  Congress  now  makes  available 
to  the  medical  research  community  through  the  NIH  represents  a  sub- 
stantial proportion  of  the  total  income  of  most  of  the  medical  schools, 
university  departments,  hospitals  and  other  institutions  whose  research 
work  it  supports.    The  grant  programs  have  greatly  stimulated  the  time 
and  effort  expended  on  research  though  this  is  rarely  the  sole  func- 
tion --  and  in  most  cases  not  the  primary  fvmction  --of  the  grantee 
institutions.    Because  of  this  stimulation  and  the  consequent  involve- 
ment in  grant -supported  research  of  so  many  faculty  and  staff  members, 

these  programs  are  having  an  impact  on  the  institutions  which  NIH 
must  take  into  serious  consideration  as  the  field  of  biomedical  re- 
search expands. 
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The  National  Institutes  of  Health  has,  in  fact,  reached 
another  new  stage  in  its  steady  evolution.    As  a  result  of  the  di- 
versity of  its  categorical  and  disciplinary  interests  and  the  ines- 
capable effects  of  its  programming  decisions  on  the  activities  of 
the  grantee  institutions,  NIH  must  nov  develop  its  plans  not  only 
in  relation  to  the  needs  of  individual  investigators  but  also  in 
relation  to  their  cumulative  impact  on  the  institution. 

I  would  emphasize  that  the  highly  successful  individual 
research-project  system  will  continue  to  remain  at  the  heart  of  our 
grant  programs.    Nevertheless,  we  must  be  increasingly  concerned 
about  the  over-all  needs  of  the  institutions  at  which  the  bulk  of 
biomedical  research  is  conducted. 

The  maintenance  of  a  proper  environment  for  high-quality  work 
requires  that  the  over-all  activities  of  the  university  department^ 
school  or  hospital  be  soundly  planned  and  intelligently  administered 
by  those  immediately  responsible  for  them.    For  this  reason  it  is 
essential  that  the  mechanisms  through  which  research  is  supported  be 
clearly  designed  to  subserve  the  objectives  not  just  of  NIH  but  of 
the  institution  itself.    A  broad  approach  by  National  Institutes  of 
Health  to  major  program  planning  is  necessary  in  order  to  reserve 
to  these  institutions  control  over  their  own  destinies  while,  at 
the  same  time,  preserving  the  high  quality  which  the  re search- grant 
program  has  attained.    The  future  course  of  the  NIH  must,  I  think, 
be  charted  in  the  light  of  this  new  aspect  of  its  role. 
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I  do  not  wish  to  give  the  impression  that  National  Institutes 
of  Health  should  relinquish  or  in  any  way  decrease  its  responsibility 
for  planning  the  programs  with  which  to  carry  out  its  mission,  for  the 
thorough  review  and  conscientious  assessment  of  the  scientific  merits 
of  projects  submitted  for  support,  or  for  the  meticulous  stewardship 
of  the  public  funds  placed  at  its  disposal.    But  an  organization  that 
accounts  for  kO  percent  of  the  total  national  expenditiire  on  medical 
research  must  decentralize  the  decision-making  process  to  the  fullest 
extent  commensurate  with  sound  public  administration  and  the  require- 
ments of  law.    If  the  research  done  by  a  medical  school,  a  university 
department,  a  hospital,  or  other  research  organization  is  regarded  as 
worthy  of  governmental  support,  its  research  administrators  are  also 
worthy  of  the  Government's  trust. 

Four  mechanisms  have  evolved  during  the  past  year  or  two,  or 
are  proposed,  to  accommodate  the  changing  relationship  between  NIH 
and  the  research  institutions.    These  are: 

(i)  the  consolidation  of  small  project  grants  into 
larger  program-type  grants; 
(ii)  the  support  of  research  centers; 
(iii)  the  institutional  granx-s  program;  and 
(iv)  a  program  for  career -support  for  established  investigators. 

CONSOLIDATION  OF  SMALL  PROJECT  GRANTS 
Over  the  past  few  years  there  has  been  a  rising  trend  towards  - 
research  projects  defined  in  broad  and  general  terms  and  assured  of 
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fairly  extensive  periods  of  support.    Experience  has  shown  that,  with 
the  necessary  degree  of  administrative  matvirity  in  academic  institu- 
tions, these  larger  grants  are  a  highly  productive  means  of  supporting 
medical  research.    In  line  with  this  spontaneous  development,  it  is 
intended,  during  the  coming  fiscal  year,  to  urge  institutions  to  con- 
sider the  consolidation  of  existing  research  projects  into  larger 
projects  which  have  a  coherent  central  purpose  relating  to  a  disease 
entity,  a  broad  scientific  area  of  inquiry,  or  to  a  single  scientific 
discipline.    Proposals  for  the  consolidation  of  existing  grants  will 
be  at  the  discretion  of  the  grantee  institution  and  will  only  be  con- 
sidered after  discussions  with  appropriate  faculty  members.  Finan- 
cial accountability  will,  of  cotirse,  be  maintained  and  the  proposed 
consolidated  program  must  be  relevant  to  the  mission  of  the  NIH  and 
have  Council  approval. 

The  consolidation  of  existing  research  projects  will,  I  think, 
be  an  important  step  in  the  continuing  improvement  of  the  research 
project  system.    An  incidental,  hut  nonetheless  welcome,  benefit  will 
be  a  reduction  in  the  number  of  individual  applications  that  would 
otherwise  have  to  be  reviewed  by  scientists  serving  on  Study  sections. 

What  will,  in  the  long  run,  prove  to  be  a  much  more  significant 
trend  in  the  evolution  of  the  extra-mural  program,  however,  is  the 
development  of  several  grant  mechanisms  that  focus  directly  on  the 
broad  research  needs  of  institutions  rather  than  on  the  specific 
projects  of  individual  investigators. 
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DEVELOPMENT  OF  CENTER  GRANTS 

The  first  major  step  in  this  direction  was  the  initiation,  in 
i960,  of  long-term  grant  support  for  clinical  research  centers.  The 
purpose  of  the  program,  in  accordance  with  the  wishes  of  the  Congress, 
is  to  foster  the  creation  of  additional  research  resources  for  complex 
clinical  investigations  in  a  "broad  spectrum  of  diseases  and  involving  a 
wide  range  of  scientific  disciplines  and  medical  specialties.    That  this 
new  program  is  meeting  a  widely  felt  and  important  need  has  already  been 
amply  demonstrated  by  the  response  of  the  medical  schools. 

During  I960,  the  first  year  of  the  program,  support  was  committed 
to  eight  of  these  centers  at  an  annual  cost  of  $3  million.    The  role  of  the 
multi -categorical  centers  may  be  illustrated  by  the  fact  that  during  the 
first  six  months  of  operation  of  one  of  these  centers,  I9  research  pro- 
jects were  approved  by  the  Advisory  Scientific  Committee  set  up  by  the 
parent  institution  to  coordinate  the  center's  research  program  and  that 
10  of  these  projects  were  almost  immediately  activated  by  patient 
admissions.    It  is  just  such  local  responsibility  for  programming  and 
such  quick  responsiveness  to  local  opportunities  for  clinical  research 
that  we  must  encourage  if  a  massive  support  program  is  to  be  most 
effective.    In  the  absence  of  local  administrative  freedom  and  initia- 
tive, not  only  will  many  valuable  research  opportunities  inevitably  be 
lost  but  the  whole  program  will  be  attended  by  \infortvinate  disruptions 
to  the  educational  and  service  functions  of  the  sponsoring  institution 
and  its  scientific  staff. 
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At  the  beginning  of  the  current  fiscal  year  11  additional  general 
clinical  centers  were  approved  which,  together  with  the  continuation 
awards  to  the  first  8  centers,  virtually  exhausted  the  $8  million 
appropriated  for  I96I.    Since  then  the  National  Advisory  Health  Council 
has  considered  a  number  of  very  promising  proposals. 

It  is  my  considered  judgment  that  the  general  clinical  centers 
will  prove  to  be  a  very  valuable  and  extremely  effective  addition  to 
our  medical  research  armamentsirim.    They  have  three  important  virtues: 
They  will  give  a  large  number  of  investigators  access  to  a  well -equipped 
clinical  research  facility  by  creating  more  research-beds  and  their 
attendant  laboratories  and  by  making  the  beds  more  readily  available  to 
investigators  who  have  only  short-term  or  intermittent  need  for  patient 
facilities.    They  will  permit  the  "hot  pursiiit"  of  new  research 
opportunities  that  occur  as  the  result  of  a  new  lead,  a  fresh  idea,  or 
the  unexpected  availability  of  a  particular  kind  of  research  patient 
without  restriction  as  to  disease -category,  and  they  vrLll  strengthen 
the  participating  institutions  by  assuring  them  of  a  long  period  of 
support  and  by  giving  them  wide  latitude  in  the  design  of  their  research 
programs  within  the  broad  perimeters  of  the  center  grant.    Indeed,  one 
of  the  practical  advantages  of  general  clinical  centers  over  the  formally 
designated  categorical  centers  is  that  the  multicategorical  centers,  by 
subserving  a  broader  segment  of  the  staff  of  the  institution  in  which 
they  are  located,  are  more  readily  adaptable  to  the  shifting  needs  of 
active  research  programs.    I  am  confident  that  this  program  amply  merits 
the,  increased  appropriation  requested  for  it. 

The  extension,  in  the  I96I  appropriation,  of  the  clinical  research 
center  concept  to  include  categorical-disease  oriented  facilities  seems 
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well  designed  to  serve  both  the  need  of  grantee  institutions  for 
flexible  support  and  the  legal  responsibility  of  the  categorical 
Institutes  to  support  research  in  specific  disease  areas.    This  is 
reflected  in  many  of  the  applications  for  categorical  center  grants 
which  describe  the  proposed  center's  research  objectives  in  broad  terms ^ 
project  an  interdepartmental  and  multidisciplinary  research  program  and 
view  the  center  as  providing  stable  support  for  a  long-term  research 
plan,  for  additional  salaried  investigators  and  for  underv/riting  the 
expense  of  complex  research  procedures.    In  fact,  many  of  the  conceptual 
and  administrative  difficulties  to  whi-ch  this  new  program  has  given 
rise  have  been  due  to  our  perhaps  over-cautious  efforts  to  set  up  fairly 
rigid  specifications  for  these  categorical  research  centers.  Although 
none  of  these  grants  have  yet  been  made,  it  already  seems  clear  that  the 
program  will  best  serve  the  research  needs  of  the  grantee  institutions, 
and  thus  promote  the  purposes  for  which  it  was  conceived,  if  it  is  as 
flexibly  administered  as  the  intent  of  the  Congress  and  the  responsible 
management  of  public  funds  will  allow. 

The  applications  for  categorical  research  centers  at  hand,  and 
now  being  reviewed,  indicate  that  the  funds  available  will  be  fully 
utilized  by  the  end  of  the  current  fiscal  year.    Psi  increase  of  $^.5 
million  in  the  appropriation  for  the  financing  of  additional  categoricsl 
centers  during  I962  is  therefore  a  well  justified  request. 

A  third  major  step  toward  the  creation  and  support  of  new 
research  resources  of  national  significance  is,  of  course,  the  primate 
centers  program.    Construction  of  one  such  center,  in  Oregon,  is  nearly 
completed.    The  experience  gained  iia  launching  this  project — which  is  the 
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first  of  its  kind  in  the  United  States  ^ — is  now  being  brought  to  bear 
on  negotiations  for  the  creation  of  two  or  three  more  of  these  regional 
resources.    It  may  also  be  desirable  to  construct  at  least  one  center 
large  enough  to  permit  comparative  studies  on  various  species  of 
primates,  and  the  increasing  difficulty  of  obtaining  suitable  primates 
for  research  suggests  that  it  may  at  some  future  time  become  necessary 
to  establish  breeding  colonies  for  certain  species  in  this  countiy. 

It  is  my  conviction,  Mr.  Chairman,  that  the  center  programs,, 
collectively,  promise  to  be  one  of  the  most  effective  mechanisms  for 
the  support  of  a  vigorous  national  research  effort  and  for  marshalling 
the  diverse  skills  and  resources  of  the  whole  gamut  of  scientific 
disciplines  and  medical  specialties  into  concerted  attacks  not  only  on 
stubborn  clinical  problems  but  on  the  unsolved  riddles  that  stand 
between  o\ir  present  pragmatic  knowledge  and  a  true  understanding  of 
the  life  processes. 

I  would  like  to  return  to  another  expensive  area  that  is 
somewhat  related  in  that  it  involves  the  making  of  large  grants 
for  general  purposes.    Many  of  the  most  promising  medical  research 
frontiers  lie  in  such  basic  fields  as  physical  biology,  molecular 
biology,  biochemistry  and  virology.    For  example,  the  prevention,  cure 
or  amelioration  of  many  congenital  diseases,  including  some  forms  of 
mental  retardation,  all  await  a  better  understanding  cf  such  seemingly 
remote  processes  as  the  mechanisms  of  protein  synthesis.    In  fact,  in 
the  present  state  of  the  biological  sciences,  systematic  genetic  studies 
of  the  traditional  fruit  fly  are  more  likely  to  find  the  real  key  to  a 
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host  of  congenital  diseases  than  empirical  experimentation  in  the 
clinics  in  which  their  human  victims  are  treated.    Medical  research 
is  so  much  more  difficult — and  often  less  productive — than  research 
in  the  physical  sciences  simply  because  the  biological  sciences  lack 
a  systematic  and  coherent  body  of  scientific  law  such  as  the  physical 
sciences  developed  long  ago.    This  is  why  it  was  possible  to  conceive 
and  build  an  atomic  bomb  but  is  not  yet  possible  to  predict  or  prevent 
a  heart  attack. 

So  long  as  clinical  research  is  circumscribed  by  the  inadequacy 
of  its  fundamental  conceptual  framework^  results  will  too  often  be 
dependent  on  lucky  accidents  rather  than  systematic  logical  attack. 
Continuous,  generous  and  enthusiastic  support  for  the  basic  sciences 
underlying  medical  progress  must  be  a  cardinal  point  in  oior  national 
policy  for  medical  research. 

It  is  for  these  reasons  that  our  programs  in  recent  years  have 
seen  the  evolution  of  substantial  mult i -disciplinary  and  stable  programs 
in  the  fields  of  biology^  genetics,  biochemistry,  biophysics  and  the 
communication  sciences;  as  well  as  in  such  areas  as  aging_,  cardiovascula 
physiology,  and  the  chemistry  of  growth.    These  programs  are  supported 
in  the  regular  grants  program. 

Administrative  experience  over  the  past  year  has  shown  that  all 
types  of  large,  complicated,  long-term  grants  which  involve  a  substantia 
institutional  commitment  must  be  handled  in  a  special  way.     It  is 
therefore  our  intent  to  establish  common  administration  procedures  and 
review  for  all  ^^rants  of  the  kind  described  above.    T^'e  do  not  envisage 
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the  creation  of  an  array  of  stylized  research  centers  organized  and 
operated  in  accordance  with  tightly  drawn  specifications,  but  a  flexible 
mechanism  which  will  permit  productive  adaptation  to  local  needs. 
We  will,  of  covirse,  be  concerned  with  the  productivity  of  these  large 
research  undertakings  and  with  securing  adequate  accountability  for  the 
expenditure  of  public  funds.    The  review  process  for  what  we  call 
program -project  grants  will  entail  preliminary  staff  negotiations  and 
an  intensive  examination  on  the  site  of  the  scientific,  administrative, 
and  policy  aspects  of  the  application.    This  will  be  done  not  by  Study 
Sections  but  by  special  groups  of  advisers  selected  largely  from 
university  faculties.    We  are  confident  that  this  development  will 
enable  universities  to  meet  national  needs  while,  at  the  same  time, 
retaining  the  flexibility  and  independence  necessary  to  their  healthy 
growth  and  the  effective  discharge  of  their  many-sided  role  in  our 
society. 

INSTITUTIONAL  GRANTS 
The  second  new  mechanism  which  is  focussed  on  the  broad  research 
needs  of  academic  institutions  was  created  by  the  Act  authorizing  the 
National  Institutes  of  Health  to  make  grants  to  medical,  dental,  and 
osteopathic  schools,  and  schools  of  public  health  for  the  general 
support  of  their  research  programs.    This  Act  was  passed  at  the  end  of 
the  last  session — after  the  NIH  appropriation  had  been  considered  by 
this  Committee  and  by  the  Congress.    In  testimony  in  support  of  the  bill, 
it  was  envisaged  that  the  institutional  grants  would  be  gradually 
phased  into  the  NIH  grant  program  by  allocating  to  them  5  percent  of 
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the  research-project  appropriation  during  the  first  year  and  increasing 
this,  by  equal  increments,  to  15  percent  in  the  third  year. 

In  order  to  stimulate  contributions  from  the  institution's  own 
funds  to  research,  the  formula  for  the  distribution  of  the  institutional 
grant  fund  makes  a  portion  of  the  Federal  Government's  contribution 
proportional  to  the  non-Federal  research  funds  available  at  the 
institution. 

We  attach  the  highest  importance  to  this  new  program  because 
it  sets  a  pattern  for  Federal  support  of  medical  research  which  frankly 
recognizes  that  it  is  in  the  national  interest  for  the  Federal 
Government  to  help  meet  the  needs  of  academic  institutions  for  general 
purpose  research  funds.    I  am  confident,  Mr.  Chairman,  that  this 
approach  by  the  Federal  Government  to  a  basic  problem  in  the  iiniver- 
sities'  role  in  the  conduct  of  research  bodes  well  for  the  future 
of  the  cooperative  effort  which  has  already  been  of  such  substantial 
benefit  to  the  people  of  this  country. 

The  budget  before  you  provides  for  support  of  institutional 
grants  at  the  5  percent  level  during  I962. 

CAREER  RESEARCH  PROFESSORSHIPS 
The  program  for  the  long-term  support  of  career  research 
professorships,  recently  announced,  was  similarly  designed  to  increase 
the  research  capacity  of  the  medical  schools  without  restricting  support 
to  specific,  discrete  research  projects.    To  a  considerable  degree,  the 
sound  development  of  research  programs  is  limited  by  the  lack  of  secure 


5 


1 


-  21  - 

positions  for  competent  investigators  who  wish  to  dedicate  their 
careers  to  research.    An  urgent  need  to  be  met,  therefore,  is  to  provide 
means  for  enlarging  the  number  of  stable  career  opportunities  within  the 
tenure  systems  of  universities  and  professional  schools  for  research- 
oriented  individuals.    It  is  toward  the  solution  of  this  urgent  problem 
that  the  concept  of  the  Career  Research  Professorship  is  directed » 

However,  a  review  of  the  first  group  of  nominations  for  these 
professorships,  and  limited  consultations  with  medical  school  administrators 
and  other  advisors,  indicates  that  the  program,  as  now  set  up,  may  not  be 
the  most  effective  way  to  achieve  the  desired  result. 

One  of  the  difficulties  is  that  the  emphasis  on  excellence  in  the 
present  guidelines  of  the  program  implies  that  the  award  of  one  of  these 
professorships  constitutes  formal  recognition  by  the  NIH  of  the 
professional  distinction  of  the  recipient.    This  interpretation  is  not 
only  undesirable  in  itself,  but  it  tends  to  limit  the  nominations  to 
senior  faculty  who  already  hold  tenure  positions.    Moreover,  the 
universities  and  other  schools  quite  rightly  Insist  that,  as  a  minimum, 
it  should  be  their  prerogative  to  determine  the  tit.le  and  institutional 
status  of  those  given  awards.    They  have  also  raised  questions  concerning 
the  advisability  of  Federal  selection  of  individuals  to  whom  the 
institution  must  make  a  career  commitment. 

We  believe  these  to  be  valid  considerations. 

Therefore,  though  the  problem  is  clear  and  the  need  is  urgent,  we 
must  admit  to  considerable  uncertainty  concerning  the  best  mechanisms  to 
be  utilized.    We  have  not  had  sufficient  time  to  explore  and  discuss 
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all  approaches  to  this  problem.    Nor  have  the  schools  had  sufficient 
time  to  assess  the  impact  of  this  program  and  the  role  it  is  to  play,  or 
to  formulate,  in  any  definitive  form,  their  own  views  of  mechanisms  and 
policies.    Thus,  the  development  of  mechanisms  for  this  program  must  be 
considered  at  this  point  to  be  of  an  experimental  nature.    Our  experience 
during  this  and  the  forthcoming  year  will  enable  us  to  evolve  firm 
mechanisms  for  the  solution  of  the  major  problem  upon  which  f\irther 
action  can  be  based. 

As  has  been  the  case  with  all  new  NIH  programs,  administrative 
means  must  be  adjusted  for  the  effective  attainment  of  policy  objectives. 
The  necessary  and  administrative  changes  are  under  active  consideration 
and  will,  I  am  sure,  present  no  insoluble  problems. 

We  are  also  considering  the  possible  utility--and  desirability — 
of  instituting  an  award  which  would  be  purposely  designed  to  constitute 
National  recognition  of  our  most  distinguished  medical  research  professors. 
Such  an  award  would  be  similar  in  principle  to  the  Enrico  Fermi  awards 
given  by  the  Atomic  Energy  Commission  under  authority  granted  by  the 
Congress.    This  suggestion  requires  further  study.    If  it  merits  your 
consideration,  a  formal  proposal  will  be  laid  before  you  next  year. 

PROPOSED  NEV7  INSTITUTES 

We  particxilarly  welcome  and  strongly  support  the  President's 
initiative  in  requesting  the  Congress  to  authorize  a  new  National 
Institute  for  Child  Health  and  H^man  Development.    It  is  intended 
that  this  institute  should  take  over  from  the  Division  of  General 
Medical  Sciences  the  existing  Center  for  Aging  Research  and  the 
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Child  Health  Center  which  is  now  being  established.    The  new  institute, 
if  authorized,  will  provide  a  focus  for  comprehensive  and  integrated 
research  into  the  special  problem  of  perinatal  and  childhood  diseases, 
on  the  one  hand,  and  of  old  age,  on  the  other,  and,  in  addition,  will 
be  the  locus  of  research  into  the  much  neglected  areas  where  biomedical 
sciences  merge  with  the  behavioral  sciences.    We  at  NIH  have  long  been 
conscious  of  this  increasingly  important  lacijina  in  our  coverage 
of  the  broad  field  of  health  research  and  feel  that  the  new  institute 
will  provide  a  suitable  base  for  exploring  this  difficiilt  but 
promising  field. 

THE  1962  BUDGET  REQUEST 

The  1962  appropriation  req.uest  for  NIH  operating  programs 
totals  $583  million.    The  new  program  level  represented  by  this 
req.uest  may  be  gauged  from  the  base  figure  of  $505  million  for  I96I. 
However,  if  the  inclusion  of  non-recurring  items  in  the  old,  as 
well  as  the  new,  figure  is  regarded  as  giving  better  comparability, 
the  appropriate  I961  figure  is  $536  million. 

In  addition  to  the  $583  million  requested  for  operating  programs 
in  1962,  there  are  separately  identified  appropriation  requests  for 
the  NIH  which  total  $U0.3  million  bringing  the  total  to  $623.3  million  in 
funds  directly  related  to  NIH  activities. 

Of  the  separately  identified  amount,  $30  million  is  for 
grants  for  health  research  facilities  construction.    This  is  the 
final  year  of  the  existing  authorization  and  the  requested  appropriation 
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vill  bring  to  $l8o  million  the  Federal  Government's  contribution, 
over  a  six-year  period,  to  this  sector  of  the  many-sided  program 
to  expand  the  nation's  capacity  for  medical  research.    Although  the 
impact  of  these  grants  has  been  more  than  doubled  by  the  matching 
contributions  from  non-Federal  so\arces,  the  need  for  research  facilities 
construction  has  not  yet  been  fully  met.    A  request  for  a  three-year 
extension  of  the  program  and  an  increase  in  the  authorization  to  $50 
million  for  each  of  these  years  has  been  submitted  to  the  Congress, 

Authority  will  also  be  so\:ight  for  Federal  construction  of 
facilities  that  will  serve  an  important  national  or  regional  research 
need  and  for  the  operation  of  such  facilities  by  contract,  by  transfer 
to  a  public  or  non-profit  institution  or  by  other  suitable  means. 

The  amount  requested  for  direct  construction  of  HIH  facilities 
is  $^,630,000.    Over  half  of  this  sum  ($2.8  million)  is  for  essential 
buildings  and  utilities  at  the  recently  acquired  NIH  farm  in  upper 
14ontgomery  County.    As  already  mentioned,  $700,000  is  requested  for 
the  planning  of  additional  office  space,  and  $6U5,000  is  needed  for 
the  extension  of  utilities  to  serve  new  and  proposed  buildings. 
There  is  also  a  request  for  $85,000  for  the  renovation  of  facilities 
for  the  care  and  breeding  of  germ- free  animals  at  Bethesda  and  $UOO,000 
for  the  building  of  staff  quarters  at  the  Middle  America  Research  Unit 
in  the  Canal  Zone. 

The  remainder  of  the  separately  identified  amount  ($5.7  million) 
is  for  the  Special  Foreign  Currencies  Program  which  I  shall  discuss, 
at  the  appropriate  time,  in  a  separate  statement. 
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The  appropriation  request  for  intramural  research  shows 
approximately  a  10  percent  increase  to  provide  for  the  expansion 
of  direct  research  activities  in  each  of  the  seven  Institutes  and 
for  the  related  costs  of  the  central  supporting  services. 

I  should  like  to  submit  for  the  record  a  prepared  statement 
on  the  programs  of  the  Division  of  Biologies  Standards  which  is 
financed  from  the  "General  Research  and  Services"  appropriation. 

You  will  note;  Mr.  Chairman,  that  this  request  also  includes 
$2  million  for  an  increase  in  the  payment  of  the  Federal  share  of 
indirect  costs  on  research  grants  approved  on  or  after  January  1,  19^2. 
The  Justification  for  this  request  it  forcefully  set  out  in  the 
Jones  Committee  report  which  described  as  "a  major  deterrent  to  the 
further  expansion  of  medical  research"  the  drain  imposed  on  the 
school's  own  funds  by  our  inability  to  pay  the  actual  full  cost 
of  maintaining  the  projects  we  support. 
Training  Grants  and  Fellowships 

There  is  a  net  decrease  of  nearly  $lU  million  in  our  appropriation 
request  for  training  grants  and  fellowships.    This  results  from  the 
inclusion  in  the  I96I  appropriation  of  a  little  over  $l6  million 
to  meet  the  non-recurring  cost  of  adjusting  the  starting  dates  of 
training  grants  so  that  the  schools  now  have  a  longer  lead-time 
to  make  the  necessary  arrangements.    Except  for  an  increase  of  $2  million 
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for  the  graduate  research  training  program  and  an  increase  of 
$^400, 000  for  e:ipanding  the  dental  chairside  assistant  program,  ve 
plan  to  continue  the  training  and  fellowship  programs  at  the  196I 
levels.    I  thinl:,  Mr.  Chairman,  that  the  members  of  this  Committee  may 
welcome  a  brief  explanation  of  the  factors  which  led  us  to  this 
decision. 

Our  training  programs  were  designed  primarily  to  meet  domestic 
manpower  requirements  for  the  growing  research  effort.    They  have 
succeeded  in  stimulating  the  development  of  many  new  and  improved 
training  situations  and  have  ijrovided  personal  support  for  a  rapidly 
increasing  number  of  young  scientists  through  fellowships  and  through 
stipends  paid  by  the  training  institutions  from  training  grants. 
The  program  has  now  become  quite  large.    For  the  past  four  years, 
support  of  training  has  grora  even  more  rapidly  than  support  of 
research,  and  in  19^1,  it  reached  the  level  of  $132  million. 

Study  of  the  training  programs  during  the  past  year  revealed 
that  they  had  gro\ra  very  complex  with  many  special  purpose  sub-programs 
and  imnecessarily  disparate  rules  of  eligibility.    We  have  taken 
steps  during  the  year  to  reduce  the  number  of  levels  of  fellowships 
to  four  and  to  establish  general  rules  which  all  Institutes  follow 
in  the  fellowship  field.    Ve  have  thus  achieved  a  more  orderly 
program  which  retains  the  ability  to  meet  diverse  needs.    The  prograjn 
of  graduate  training  grants  is  still  under  study,  but  we  have  already 
been  impressed  by  the  growing  evidence  of  need  for  better  general 
support  of  the  graduate  educational  functions  of  the  institutions 
which  sponsor  the  training  we  help  finance.    Their  needs  are  for  the 
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expansion  of  physical  facilities,  and  for  financial  assistance 
which  voiLLd  lead  to  a  "better  balance  in  graduate  programs  of  all 
JiindSj  among  which  specialized  research  training  would  find  a  more 
stimulating  environment.    We  believe  it  would  be  a  long  range  disservice 
to  research  training  were  it  to  command  a  disproportionate  share  of 
the  total  educational  resources  of  training  institutions. 

VJe  have,  therefore,  enthusiastically  supported  such  measures 
as  full  indirect  costs  of  research  and  the  newly  authorized  program 
of  institutional  grants  which  will  give  institutions  greater  ability 
to  support  research  and  research  training  objectives  and  to  stabilize 
faculty  careers  without  regard  to  specific  program  interests  being 
promoted  by  our  more  categorical  approaches. 

It  is  our  hope  also  that  the  Congress  \rill  favor  the  administra- 
tion's proposals  to  aid  in  the  production  of  medical  manpower  through 
grants  for  construction  of  additional  medical  school  teaching  facilities 
and  scholarship  assistance  to  medical  students.    Our  belief  is  that 
these  steps  to  strengthen  the  training  institutions  and  to  increase 
their  output  have  come  to  be  of  first  importance  at  this  time. 
These  considerations  have  led  the  National  Institutes  of  Health  to 
propose  no  significant  increase  in  the  budget  for  training  in  19^2. 
During  19^0,  training  support  increased  by  about  $30  million,  and  in 
1961  it  is  being  increased  by  $40  million  more.    These  are  very  large 
adjustments  to  make  in  already  heavily  committed  institutions,  and 
we  believe  that  maintaining  the  newly  attained  level  for  another  year 
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vill  give  us  a  much  more  objective  basis  for  sound  recommendations 
for  the  future. 

The  diversity  and  high  quality  of  newly  trained  investigators 
who  apply  to  KIH  for  research-grant  support  seem  to  indicate  that 
our  training  programs  have  reached  a  level  that  is  generally  in 
balance  with  the  pattern  of  the  manpower  demand.    It  may  well  be 
that  future  expansion  of  the  training  programs  should  be  confined 
to  meeting  special  needs  that  are  highlighted,  from  time  to  time, 
by  specific  research  requirements. 
International  Activities 

There  has,  during  the  past  year,  been  substantial  progress 
in  the  international  activities  of  the  National  Institutes  of  Health. 
In  addition  to  the  further  development  of  programs  continued  from  the 
previous  year,  two  new  programs  of  particular  significance  have  been 
launched.    These  two  programs  are  the  International  Centers  for 
Medical  Research  and  Training  and  the  Special  Foreign  Currency  Program. 

Obligation  for  NIH  activities  outside  the  United  States  (exclusive 
of  the  Foreign  Currency  Program)  are  expected  to  total  $12.6  million 
in  fiscal  year  196I  (in  contrast  to  a  total  of  $7«1  million  obligated 
for  similar  purposes  in  fiscal  year  I960)  making  this  program  one 
of  the  largest  sources  of  U.  S.  Federal  support  for  research  in 
foreign  countries.    Subject  to  the  overall  availability  of  funds, 
it  is  expected  that  research  grants  made  to  foreign  investigators 
will  continue  to  increase  during  1962. 
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Of  the  $5  million  appropriated  to  carry  out  the  special 
purposes  of  the  International  Health  Research  Act  of  i960,  approximately 
$2.k  cdllion  has  been  allocated  to  the  development  of  a  series  of 
International  Centers  for  Medical  Research  and  Training.    This  program 
envisages  the  development  of  a  series  of  international  centers  for 
medical  research  and  training  as  overseas  extensions  of  U.  S. 
universities.    These  centers  would  provide  field  experience  and  research 
opportunities  for  American  physicians  and  scientists.    They  are 
also  intended  to  encourage  foreign  physicians  and  other  health 
personnel  of  collaborating  non-U. S,  institutions  to  participate  in 
the  development  of  health  research  and  training  resources  in  their 
national  environment.    The  remainder  of  the  $5  million  appropriated 
($2.6  million)  vill  be  utilized  by  the  several  Institutes  and  the 
Division  of  General  Medical  Sciences  for  the  support  of  carefully 
planned  and  purposefully  developed  research  projects  involving 
foreign  investigators  and  institutions  but  directed  toward  research 
and  research  training  objectives  of  key  significance  to  these  KIH 
programs . 

The  purpose  of  providing  grant  support  for  research  carried 
out  abroad  is  to  secure,  to  the  benefit  of  NIH  program  objectives^ 
the  special  scientific  capabilities  of  certain  foreign  investigators 
or  institutions  and  the  exceptional  research  opportunities  often 
uniq.uely  present  in  other  countries. 
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CONCLUSION 

I  have  not  attempted,  in  this  openinii  statement,  to  discuss 
the  progress  of  each  of  the  many  activities  in  vhich  KIH  is 
engaged  or  to  comment  on  all  the  items  in  the  appropriation  request. 
A  closer  view  of  the  accomplishments  during  the  past  year  and  of 
plans  for  the  next  vill  be  presented  by  the  Institute  Directors  and 
Division  Chiefs  who  are  also  here  to  testify.    I  am  confident  that 
you  will  find  much  ground  for  satisfaction  in  their  reports. 

The  points  which  I  have  sought  to  stress  relate  less  to 
immediate  needs  and  budget  levels  than  to  long-range  program 
planning  and  the  deployment  of  available  ftmds.    But  they  are 
nevertheless  relevant  to  your  deliberations  because  the  grand 
strategy  of  a  complex  operation  with  many  inter-related  components-- 
such  as  that  of  NIH — is  likely  to  be  as  much  determined  by  the 
cumulative  effects  of  many  isolated  tactical  decisions  as  by 
the  existence  of  a  master  plan. 

An  assessment  of  the  needs  of  ME  is,  in  a  very  practical 
sense,  an  assessment  of  the  needs  of  the  many  individuals  and 
institutions  who  together  comprise  the  biomedical  research  community. 
More  than  that,  it  is  also  an  assessment  of  the  needs  of  the 
American  people  for  more  knowledgeable,  more  finely  skilled,  and 
more  perceptive  medical  care.    They  are  fortunate  indeed  that  the  task 
of  making  this  assessment  and  acting  upon  it  lies  in  such  capable 
and  sympathetic  hands. 
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MENDEL  AND  THE  MODEEIN  RESEARCH  ORGANIZATION 


Nature  is  never  so  admirable  or  so 
admired  as  when  it  is  understood. 


-de  Fontenelle 
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It  is  a  pleasure  and  a  high  honor  to  be  with  you  on  this  occasion 
in  menozy  of  Abbot  Gregor  Mendel,  illustrious  founder  of  the  science  of 
genetics.    Your  pride  in  this  member  of  your  order  is  veU  Justified, 
for  he  vas  one  of  humanity's  great  benefactors.    To  receive  the  award  , 
given  in  his  name  fills  me  vith  a  deep  sense  of  gratitude  and  humility. 

I  velcome  particularly  the  Inspiration  of  an  opportunity  to  review 
Mendel *s  achievement  in  light  of  medical  research  as  we  know  it  today ^ 
for  there  are  similarities  as  well  as  differences  that  may  be  instruc- 
tive.   Mendel  applied  his  searching  intellect  to  questions  of  a  type 
still  prevalent,  still  basic  to  advancement  in  the  life  sciences. 

.    1/  Presented  at  Villanova  University,  Villanova,  Pa.,  May  ^4-,  19^1. 

2/  Director,  National  Institutes  of  Health,  Public  Health  Service, 
U.S.  Department  of  Hoalth,  Education,  and  Welfare. 


It  is  important  to  note  first  that  Mendel's  elucidation  of  the 
principal  mechanism  of  inheritance — genie  factors,  segregation  and 
dominance—vas  the  product  of  disciplined  research.    We  are  concerned 
vith  DO  casual  observation,  but  rather  vith  a  series  of  ppojcotc  comparable 
in  scope  and  design  to  a  full-scale,  professional  effort  in  a  research 
institution  today*    Mendel  himself  commented  on  the  magnitude  of  his 
undertaking  in  the  field  now  known  as  genetics: 

That,  so  far,  no  generally  applicable  law 
'  gcveming  the  formation  and  development  of  hybrids 
has  been  successfully  formulated  can  hardly  be 
wondered  at  by  anyone  who  is  acquainted  with  the  extent 
of  the  task,  and  can  appreciate  the  difficulties  with 
^         which  experiments  of  this  class  have  to  contend.  A 
final  decision  can  only  be  arrived  at  when  we  shall 
have  before  us  the  results  of  detailed  experiments  made 
on  plants  belonging  to  the  most  diverse  orders. 


That  greater  task— the  study  of  a  wide  range  of  material— has  fallen 
to  subsequent  investigators.    Mendel  wisely  confind  himself  to  a  small 
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plant  group,  the  garden  pea  (Plsum) ^  of  which  he  used  22  varieties.  His 
success  was  due  to  his  ability  to  view  natural  phenomena  in  quantitative 
terms,  or  more  specifically,  to  his  choice  of  a  suitable  plant  and  his 
precise  quantification  of  the  characters  of  the  hybrid  descendents. 

The  work  was  begun  in  I857  when  Mendel  was  35.    It  continued  for 
eight  years  and  involved  the  growth  and  study  of  approximately  33 > 500 
plants.    His  principal  paper  was  read  before  the  Natural  History  Society 
of  Brunn  on  tiirn  ff>o<ifffliiftni8  in  I665  and  was  published  in  the  Society's 
Transactions  the  following  year.    That  his  work  was  then  forgotten  until 
1900  suggests  that  Mendel  was  a  generation  ahead  of  his  time. 

What  was  Mendel's  preparation  for  his  endeavor?    We  know  that  he 

received  a  good  basic  education  and,  at  the  age  of  21,  entered  the 

* . 

Augustinian  monastery  at  Brunn  in  what  is  now  Czechoslovakia.    After  he 
was  ordained^  p3fii«ftt,  the  monastery  sent  him  to  the  University  of  Vienna, 
where  he  studied  mathematics,  physics  and  biology.    He  returned  to  Brunn 

to  teach  and  do  reseeirch.    With  such  a  broad  background— not  dissimilar 

■J 


In  kind  to  vbat  would  be  required  for  productive  research  today—he  was 
able  not  only  to  undertake  his  pioneer  work  in  genetics,  but  also  to 
make  contributions  in  such  diverse  fields  as  entomology  and  meteorology. 
Incidentally,  be  showed' onother~enara<yberjretlo  of  ton  ideBttdbfied  vith-the 
modovn  gponoi—a  willingness  to  devote  himself  to  administration.  He 
served  as  abbot  of  the  monastery  for  several  years  before  his  death  in 

Mendel* 8  writings,  though  scant,  contribute  to  the  picture  of  a 
seasoned  investigator.    That  he  was  also  a  man  of  vision  is  attested  by 
hie  comments  on  the  broader  genetics  studies  he  proposed.    "This  appears 
•  •  •  to  be  the  only  right  way,"  he  wrote,  "by  which  we  can  finally  reach 
the  solution  of  a  question  the  importance  of  which  cannot  be  overestimated 
in  connection  with  the  history  of  the  evolution  of  organic  forms." 

If  I  might  add  an  addendum,  it  would  be  this:    Mendel's  own 
contribution,  which  he  recognized  as  having  broad  implications,  is  Just 
beginning  to  prov6  its  tremendous  importance  to  medical  science.  Cancer 


research  €J.one  he.:-  been  accelerated  InaneaBurably  throu^use  of  mice 
specially  bred  in  the  light  of  an  understanding  of  the  laws  of  heredity. 


And  on  the  frontier- we  see  an  entirely  new  category  of  diseases — the 
fio-called  molecular  diseases— in  which  the  manifestation t  of  genetic  defects 


are  precisely  described  in  chemical  terms.    Whenovop-natwal  phenomena 


From  this  glance  at  Mendel's  life  and  work,  one  is  led  to  associate 
his  incentive,  his  drive  with  that  of  today's  conventional  basic 
scientist.    Vlhat  is  this  drive?   Too  often,  I  feel,  it  has  been  taken  as 
scepticism  operating  through  the  rejection  of  unfounded  or  dogmatic  belief. 
But  scepticism  is  a  state  of  mind,  not  a  constructive  force.    I  should 
characterize  the  xoain  force  as  one  of  persistent  curiosity  tending 


toward  emotional  gratification  through  discovery.    Further,  this  is 
discovery  of  a  special  kind.    It  is  demonstration  of  order  in  apparent 
chaos;  explanation  of  mechanisms  behind  it;  revelation  of  beauty  in 


fundamental  relations.    These  are  the  primary,  day-to-day  incentives  of 


» 


I 
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the  scientist  at  work* 

And  here  I  vould  make  the  iisportant  point  that  these  incentives 
are  best  operative  in  an  atmosphere  free  of  economic,  political  and 
other  pressures. 

There  is,  of  course,  another  plane  of  motivation- -altruism,  scholar- 
ship, the  ascetic  life.    These  are  the  long-range  satisfactions  that  may 
lead  one  into  science  or  medicine,  and  they  are  powerful  and  sustaining. 
But  I  "believe  the  immediate  satisfying  experience  is  the  significant, 
practical  stimulus.    Science  progresses  in  an  environment  conducive  to 
the  free  play  of  curiosity,  disciplined  only  by  training  and  the  controls 
of  science  itself.    In  such  an  environment  the  exalted  motives,  the 
Idealism  vlll  find  expression  as  veil. 

I  am  not  avare  that  Mendel  has  communicated  to  us  any  thoughts  about 
his  motivation  or  working  conditions.    I  feel  that  we  can  safely  assume, 
however,  that  they  were  analogous  to  those  of  today's  independent 
Bclentific  investigator. 

(space) 
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Lest  all  this  seem  an  abnormal  preoccupation  for  a  Federal  administra- 
tor^ it  might  be  veil  to  discuss  the  current  role  of  the  Federal 
Government  In -science.    First,  we  might  document  the  wtfll*fait>ffn  fact  that  > 
this  role  is  considerable.    In  fiscal  year  1961  the  Nation's  total  expendi- 
ture (obligated)  for  research  and  development  viU  be  an  estimated  $13*^ 
billion,  of  which  $6  billion,  60  percent,  vers  financed  by  the  Government. 
Three-quarters  of  the  $6  billion  mcs  avarded  through  grants  and  contracts 
to  nonfederal  organizations.    Additional  activities  are  the  extensive 
support  of  scientific  training  and  construction.    Thus  the  Federal  Goverzment's 
role  is  predominantly  a  supportive  one,  and  concerns  all  areas  of  science^Ocvu^ 
many  types  of  institution^  and  a  vide -gaiige  of  toohniquofl  oiiiL  (jliJwetii'iuB. 

The  magnitude  of  the  Government's  interest  in  science  imposes  a 
deep  responsibility  for  the  direction  and  success  of  the  scientific 
effort.    This  implies  concern  with  factors  of  productivity— resources, 
career  satisfaction,  incentives  to  enter  neglected  fields.   And  since 
the  Federal  funds  are  spent  largely  in  universities  and  other  private 
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Institutions^  our  concern  encoinpasses  the  lispact  of  Federal  programs  on 
those  environments • 

Medical  and  biological  science,  to  which  I  shall  now  confine  wy 
remarks,  has  received  for  at  least  ten  years  a  fairly  constant  share 
of  the  Nation's  expenditure  for  all  research  and  development— about  ^ 
percent.    This  year  the  total  expenditure  for  health  and  health-related 
reseGirch  (exclusive  of  training  and  construction)  will  be  about 
$890  million.    The  bulk  of  this  research  will  be  conducted  In  universities, 
medical  schools,  and  other  private  nonprofit  institutions.    A  lesser 
amount  will  be  done  in  pharmaceutical  houses,  and  the  smallest  share  in 
government  laboratories.    The  support  is  provided  in  reverse  order, 
government  supplying  the  most  and  private  contributors  the  least. 

Of  the  government  sources,  the  National  Institutes  of  Health,  main 
research  arm  of  the  U.S.  Public  Health  Service,  is  the  largest,  supporting 
about  ho  percent  of  the  Nation's  medical  science  effort.    Our  total 
budget— currently  $^90  million—includes  funds  for  certain  activities 


1 
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besides  the  support  and  conduct  of  research  Itself.    Very  "briefly,  the 
distribution  is  as  follows: 
Co 

•  ,  .  "56"  percent  for  research  in  sohoolcj  hoopKialu  mul  uLliua'  nonfederal 

institutions . 

•  •  •  10  percent  for  research  in  our  own  laboratories  at  Bethesda, 

Maryland,  and  in  the  field. 

•  •  •  aa- percent  for  ^fc^ra^r^^7ng  a^^^.  )r<L&a\reU.  il^ii>Mi^^ 

•  •  •  5  percent  for  research  construction  grants. 

•  •  •  <^*percent  for  other  operations. 

Altogether  about  85  percent  of  the  annual  budget  conoiotontly 

»»ipp»-«rf-n    ^nr^nf^r,^>./^V.    p-xo  jpr.-f.e  ^    ^^■^ra^r>^nJT    npr^    ry^-r     Im        I  T  .  >■■ » f  w  HOZlf  Cderal 

institutions.    The  type  of  institution  receiving  research  grants  is 
relevant.    Ten  years  ago  the  largest  share  of  NIH  research  support- 
about  60  percent— vent  to  medical  schools,  but  today  a  little  more  than 
half^goes  to  other  types  of  institution,  ^^dlcal  schools  and  universities 


together  receive  an  estimated  two-thirds  of  their  biomedical  research 
support  from  NIH. 


I 
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In  broad  vays  NIH  can  and  does  Influence  the  environment  for 
Ideas  In  the  Nation's  medical  research  laboratories  and  clinics*  We 
view  this  role  In  terms  of  the  following  responsibilities: 

•  •  •  To. provide  flexibility  In  the  scientist's  choice  of  projects  and 

pursuit  of  new  leads.  NIH  support  programs,  the  Ideas  originate 
vlth  the  applicant,  and  he  Is  encouraged  to  change  direction  as  his 
results  dictate. 

•  •  •  To  support  basic  Investigation  In  due  proportion  to  studies  on 

categorical  health  problems,  with  a  view  to  enlarging  constantly 
the  "stockpile  of ^aa-U: . "  |Baslc  research  Is  favored  In  the 
shift  of  NIH  support  toward  colleges  of  arts  and  sclenceT^  Over 
half  of  all  Federal  support  for  basic  research  in  the  life  sciences 
comes  from  NIH^ 

•  •  •  To  stimulate  research  in  neglected  scientific  arecs  and  to  expand 

.    the  research  potential  of  smaller  Institutions,  ^e  are  now  striving 
to  develop  such  relatively  new  fields  as  physical  biology,  bio- 
:xa      mathematics,  and  geographic  pathologyj 

•  •  •  To  locla ■  towoiai'eb-^^e  future  of  medical  research  janrl  erlnrntlnn.  Over 

a  quarter  of  the  present  NIH  budget  will  support  research  training 
and  construction. 
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•  •  •  To  obtain,e5cpert  advice  and  ensurja-^de^uate  controls  ovez^the 

distribution  of  funds.    NIKgrants  can  only  be  awai^d^  upon  the 
reconnnendations  of  nonfederal  Advisory  Co 


kmcil:^ 


•  •  .  To  help  preserve  the  stability  of  schools,  particularly  with 

respect  to  the  balance  of  education,  research  and ' coomunity  service. 

This  last  responsibility  is  our  major  concern  in  current  planning^ 
oTT=}  T  ■•u^Mifl  nv-g>  -hr^  A-^r,r\\n7  if,  in-r-nrm — itrhrHbi    Through  successive  legisla- 
tion, our  programs  have  evolved  along  health  problem  lines— the  so-cctUed 
categorical  approach;  and  our  advisory  structure  has  had  a  parallel 
development,  ^ho  oxporicnee  ef  fouaadgfaxonb 'CAnaa'"''i;iaiiy  yeara—lejil/  laOtaiS. 

oS  BupportT^  In  awarding  grants  for  specific  proJect8,Jour  mechanismr.  for 
reviewing  applications— technically  by  experts  and  categorically  by  civic 
and  scientific  leaders— has  stood  well  the  test  of  time.    Now,  however,  to 
fulfill  a  creative  national  role,  we  need  additional  means  to  cope  with 
broader  issues— with  problems  of  another  order  of  magnitude* 


I 

I 
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I 
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One  such  problem  is  the  threat  to  the  stability  of  institutions 
faced  with  rising  operating  costs  due  to  their  sizable  research  programs. 

'  \v*.MQWt'^^  A.v^'nirr  kY  c^\<v.Wt)\-t^  iJtJo—  M^Utft'*  untT^v^  . 

Neither  education  nor  research  must  be  slighted  through  a  preponderance 

of  project-specific  awards.    Our  limitod  aov  cm^hox»i^;y-to  mak^  1ni?t1tnt.1nnfi1 

stable,  research,  and_t^^  IITTT  Fi  n  imiililji  jiii  i^i  imiii  n\y\  \\v\U\i^ 

The  maintenance  of  a  research  environment 'depends  essentially  on 
qualified  investigators.    We  must  therefore  concern  ourselves  with  the 
general  shortage  of  scientific  manpower  and  facilities^  both  for  research 
and  teaching.    This  may  call  for  more  extensive  support  of  undergraduate 
training,  with  attention  to  the  pressing  question  of  how  best  to  prepare 
the  medical  student  for  a  research  career.    An  over-all  Issue  is  the 
growing  competition  for  young  talent  among  the  fields  of  medicine,  science- 
and  engineering.    In  view  of  the  need  for  good  minds  In  all  these  areas. 
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at  a  time  when  our  very  survival  may  be  at  stake,  the  problem  of  manpower 
supply  holds  top  priority  in  national  planning. 

Aft-  important  trend  in  the  evolution  of  the  scientific  environment 
pj  \  it'  the  expansion  of  clinical  research.    Institutions,  extending  beyond 

tk  tie  laboratory,  are  developing  the  clinical  dimension  ^J^etus  derives 

■i^y  I  ■ 

aJ^^    Aargely  from  a  wider  range  of  precise  instruments  and  techniques,  and 
JK        programs  are  characterized  by  better  study  design,  better  science  in 

n 

cormection  with  therapy.    NIH  seeks  to  further  this  trend  through  the 
support  of  construction,  training  and  research  in  clinical  centers* 
These  centers  reflect  the  premise  that  the  study  of  health  and 
disease  in  human  beings,  including  the  testing  of  Innovations,  is  best 
carried  out  with  maximum  control  over  variables  as  well  as  factors  of 
safety*    la  the  clinical  trial  of  a  drug  or  procedure,  organization  has 
advantages  over  isolated  observation*    Some  added  values  of  the  clinical 
center  employing  physicians  and  scientists  of  many  specialties  are  cross- 
fertilization  of  knowledge.  Intellectual  stimulation,  econooy  and  convenience 
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I  should  like  to  conclude  by  associating  a  little  mere  directly 
the  two  elements  of      theae--the  incentives  to  creative  research,  perhaps 
unchanged  since  Mendel,  and  the  modem  research  organization,  both  in  the 
sense  of  institutions  and  of  national  structure.    The  problem  before  the 
research  administrator  today  is  to  preserve  the  incentives,  standards 
and  essential  environment  of  Mendel's  world  in  the  present  context  of 
big  institutions,  big  money,  and  a  vastly  more  complex  research  frontier. 
NIE  and  other  agencies,  through  awards  and  exemplary  direct  operations, 
can  provide  support  and  leadership.    But  they  can  go  Just  so  far.  They 
can  help  sustain  the  essential  environment,  but  they  are  limited  in  their 
capacity  to  create  and  nurture  it.    This  responsibility  falls  primarily  to 
the  organization  in  which  the  work  is  done,  and  relates  to  its  mission.  Its 
policies,  and  the  quality  of  its  staff  and  plant. 

In  a  broader  sense,  however,  the  research  environment  must  be 
construed  as  part  of  a  larger  edifice.    At  all  levels  of  administration. 
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ve  Tuust  bear  in  mind  that  the  main  objective— the  most  important  one  in 
science— is  to  foster  advanced  study  and  creative  endeavor.  This 
demands  an  environment,  or  more  generally  a  climate,  conducive  to 
original  thought  and  experimentation.    For  creativity  is  the  basic  and 
precious  commodity  of  MiQ  research  "bxiBpr^dAs,  and  the  success  of  programs. 


however  vast,  can  only  be  measured  in  terms  of  r4.-ts-xEltimate  expression 
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j\Ir  President,  Fellows  of  the  Royal  Society  and  guests,  I  am  deeply  conscious  of 
the  honour  implicit  in  the  invitation  to  address  the  members  of  this  distinguished 
Society.  The  honour  is  the  greater  because  you  have  asked  me  to  make  some 
observations  on  the  role  of  the  National  Institutes  of  Health — the  first  of  which 
came  into  existence  only  three  decades  ago  and  which  assumed  their  present  form 
as  recently  as  1950 — before  a  body  which  has  rendered  outstanding  service  to  the 
progress  of  science  for  more  than  three  centuries. 

Your  interest  in  the  work  of  such  an  institution  reflects,  of  course,  the  tradition- 
ally cosmopolitan  outlook  of  The  Royal  Society.  I  am  reminded  that  the  first 
number  of  your  Philosophical  Transactions  was  concerned,  according  to  its  subtitle, 
with  'giving  some  Accompt  of  the  present  imdertakings,  studies  and  labours  of 
the  Ingenious  in  many  considerable  parts  of  the  world.'  This,  from  my  point  of 
view,  is  happily  phrased.  Those  of  us  who  have  the  task  of  administering  support 
for  medical  research,  within  a  broad  interpretation,  and  with  a  view  to  ensuring 
freedom  of  action  to  the  investigator  and  of  doing  so  within  a  governmental  frame- 
work which — at  least  by  British  standards — tends  towards  the  formal,  and  the 
inflexible,  must  necessarilj^  be  counted  among  the  Ingenious. 

I  am  less  comfortable,  however,  with  the  obhgation  imposed  by  the  tradition 
of  this  Society  that  those  appearing  before  it  should  make  some  contribution  to 
knowledge.  My  subject,  as  you  know,  is  the  programmes  and  problems  of  the 
National  Institutes  of  Health.  I  am  afraid  that,  in  the  present  state  of  evolution 
of  these  programmes,  many  of  the  problems  are,  as  yet,  unresolved.  On  the  other 
hand,  they  are  not  without  relevance  to  the  rapid  expansion  of  governmental 
involvement  in  academical  matters  which  has  occurred  in  the  U.S.  and  in  Great 
Britain  since  the  war.  To  explore  them  a  Little  will,  I  hope,  be  of  mutual  interest. 

In  any  case,  I  have  comforted  myself  with  the  fact  that  the  meetings  of  this 
Society  have,  from  their  inception,  been  devoted  to  the  discussion  of  experiments. 
The  programmes  of  the  National  Institutes  of  Health  have  an  experimental  quahty 
in  a  very  real  sense.  They  reflect,  for  fields  of  medicine  and  related  biology,  a  new 
acceptance  by  our  Federal  Government  of  responsibihty  for  meeting  the  national 
need  for  fundamental  research  and  research  training ;  for  the  support  of  applied 
research  the  objectives  of  which  are  only  loosely  related  to  governmental  require- 
ments ;  and  for  the  development  of  such  programmes  in  a  manner  which  indirectly 
fortifies  scientific  and  medical  education.  The  experimental  nature  of  the  pro- 
grammes results  from  our  inadequate  knowledge  of  how  such  things  can  best  be 
performed  within  a  large  and  complex  Federal  estabhshment. 
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Development  of  the  NIH  programmes 

The  rapid  post-war  growth  of  medical  research  in  the  United  States  has  been 
accompanied  by  large  and  fundamental  shifts  in  the  pattern  of  support  and  in  the 
relationship  between  universities  and  other  research  institutions,  and  the  Federal 
Government.  Federal  programmes  for  the  support  of  research  and  research 
training  in  the  medical  and  related  sciences  were  virtually  non-existent  before 
1946  and  remained  quite  modest  until  1956.  They  now  have  a  far-reaching  and 
direct  influence  on  the  substance  of  research  and  on  the  financial  status  and 
stabihty  of  our  universities  and  medical  schools. 

Questions  concerning  such  support  have,  indeed,  become  prime  issues  of  national 
pohcy,  and  the  manner  in  A^  hich  these  questions  are  answered  will  have  long-range 
consequences,  not  only  for  medical  research  and  education  but  also  for  research 
and  education  as  a  whole.  It  is  for  this  reason  that  the  National  Institutes  of 
Health  now  plays  a  more  critical  role  in  relation  to  higher  education  than  might 
be  suggested  by  its  formal  responsibility  as  the  primary  research  arm  of  the 
PubUc  Health  Service. 

To  place  medical  research  into  proper  perspective  and  to  provide  the  background 
for  a  discussion  of  the  XIH  programmes,  it  is  necessary  to  review  briefly  the  scope 
of  Federal  support  for  research  and  development  in  the  United  States. 

In  the  United  States,  as  in  Britain,  the  war — and  its  technological  accompani- 
ments— brought  about  a  widespread  realization  of  the  growing  importance  of 
science  and  technology  to  national  security  and  to  national  welfare  in  terms  of 
economic  and  social  progress.  This  was  reflected  in  our  country  in  the  rapid  develop- 
ment of  a  variety  of  research  support  programmes.  These  Avere  closelj^  tied  to 
specific  national  needs  but — even  before  the  establishment  of  the  National  Science 
Foundation  in  1950 — M'ere  increasingly  allowed  to  encompass  fundamental,  or  at 
least  highly  speculative  applied,  research. 

It  was  within  such  a  general  circumstance  that,  in  1946,  our  current  support 
programmes  had  their  beginnings.  The  aspiration  of  the  American  people  for 
better  health  and  the  conviction  that  this  would  be  forthcoming  onl}^  through 
research  had  been  largely  stimulated  by  the  educational  activities  of  our  large 
voluntary  health  agencies.  Such  aspirations  and  convictions  were  translated  into 
action  by  a  relatively  few  politically  sophisticated  and  understanding  lay  people 
both  within  and  outside  our  Congress.  This  alliance  was  outside  the  mainstream 
of  academic  thinking  but  it  constituted  a  powerful  governmental  force,  the  ends 
and  objectives  of  which  were  generallj^  understood  and  quite  broadly  supported 
by  our  citizens. 

Many  characteristics  of  our  programmes  are  legacies  of  these  fundamental  forces 
which  generated  them.  Some  of  these  characteristics  are  good,  some  are  bad,  but 
the  fact  remains  that  without  the  intervention  of  such  an  effective  combine  there 
would  have  been  little  to  discuss  today. 

The  drive  by  these  forces  for  Federal  support  of  research  as  a  thing  in  itself  has 
led  to  an  unprecedented  increase  in  the  Federal  expenditure  for  the  support  of 
research,  the  development  of  biological  and  medical  scientists  and  the  provision 
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of  research  resources.  The  bulk  of  this  naturally  funnels  into  our  educational 
institutions. 

However,  the  programmes  which  have  thus  evolved  support  only  a  portion 
of  the  normal  activities  of  the  institutions  in  which  the  research  is  conducted. 
The  mechanisms  utilized  thus  far  may  be  considered  to  be  fundamentally  inimical 
to  what  would  be  considered  a  healthy  process  of  academic  evolution.  They  do  not 
provide  career  stability  for  the  investigator  supported.  They  disregard — or,  at 
least,  do  not  take  into  practical  account — the  development  of  the  legitimate  aims 
and  objectives  of  the  institutions.  And,  within  an  environment  wherein  it  is 
difficult  to  separate  research  from  education,  they  stimulate  the  one  and  largely 
ignore  the  other. 


I960  EST 

Figure  1.  Medical  research  as  a  proportion  of  all  research  and  development  . 

In  these  circumstances,  the  NIH  administrative  staff  has  had  the  task  of  de- 
veloping and  managing  these  programmes  in  a  sufficiently  flexible  manner  to 
permit  their  progressive  modification  in  accordance  with  developing  needs  so  as 
to  avoid  their  less  desirable  effects  on  our  institutions  of  higher  learning. 

The  difficulties  to  which  I  have  referred — though,  happily,  they  constitute  more 
a  potential  danger  than  a  source  of  current  injury — are  obviously  magnified  as 
the  programmes  gi'ow.  And  the  programmes  have  grown  very  rapidly  during  the 
past  few  years. 

In  this  general  setting  I  would  like  to  present  some  figures  that  portray  the 
general  magnitude  of  these  activities  and  their  relationship  to  NIH.*  Figure  1 
shows  health  and  health-related  research  as  a  proportion  of  all  U.S.  research  and 
development  in  1950  and  in  1960.  Despite  the  considerable  absolute  growth,  the 
ratio  has  remained  fairly  constant  at  5  %.  In  other  words,  the  bulk  of  the  research 
and  development  funds  continued  to  go  into  other  research  areas,  mostly  the 
physical  sciences  and  associated  developmental  activities.  However,  as  a  result 
of  the  extraordinary  material  expenditures  in  other  fields,  such  as  defence,  aftomic 
energy  and  space,  the  maintenance  of  this  ratio  does,  in  fact,  represent  a  very  real 

*  It  should  be  appreciated  that  there  is  not  in  the  U,S.  support  mechanisms  an  equivalent 
to  the  University  Grants  Committee  programme. 
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rise  in  the  relative  level  of  activity  in  the  medical  sciences.  Medical  research 
expenditures  have,  in  fact,  almost  quintupled  during  the  past  10  years,  increasing 
at  an  average  annual  rate  of  17  %. 

A  httle  more  than  half  of  the  §715  million  expended  last  year  in  the  U.S.  for 
medical  research  (exclusive  of  training  and  construction)  was  supplied  by  the 
Government.  It  is  important  to  note,  however,  that  the  growth  of  Federal 
programmes  during  the  past  10  years  has  stimulated  rather  than  inhibited  private 
research  spending.  This  is  a  very  healthy  feature  of  the  growth  pattern — at  least 
in  American  eyes — because  it  serves  to  maintain  the  actual,  as  well  as  the  nominal, 
independence  of  the  research  institutions. 


MILLIONS 
$  400r 


Figure  2.  Sources  of  medical  research  funds. 


Figure  2  shows  the  relationship  of  Federal  and  non-Federal  expenditui-es  for 
medical  research  at  four  significant  dates:  the  pre-  and  post-war  years,  1957,  and 
an  estimate  for  1960.  The  year  1957  is  shown  because  it  marks  the  beginning  of  a 
major  effort  to  expand  the  research  potential  of  the  nation.  In  that  year  very 
substantial  increases  in  funds  for  the  support  of  research  were  provided.  A  new 
programme  for  the  construction  of  health  research  facihties  was  inaugurated. 
New  and  expanded  research-training  progi'ammes  were  undertaken.  It  was,  in 
fact,  at  this  point  that  the  Congress  took  the  position  that  no  promising  research 
opportunity  in  the  field  of  medicine  should  be  neglected  for  lack  of  funds.  This  was 
a  major  turning  point  in  the  development  of  medical  science  in  the  United  States. 

Figure  3  shows  the  Acts  of  Congress  through  which  the  Service's  research 
activities  have  been  extended  since  1887  when  its  first  research  laboratory  was 
established  at  the  Marine  Hospital  on  Staten  Island  in  New  York.  It  is,  I  think, 
an  interesting  coincidence  that  this  was  also  the  year  in  Avhich  The  Royal  Society 
gave  special  attention  to  biological  research  by  starting  a  separate  biological  series 
of  the  Philosophical  Transactions. 

The  Hygienic  Laboratory,  as  it  was  originally  called,  became  the  National 
Institute  (singular)  of  Health  in  1 930,  and  the  first  categorical  institute — the  National 
Cancer  Institute — was  added  7  years  later.  Since  then,  as  you  can  see  from 
figure  3,  expansion  has  been  along  categorical  disease  fines. 
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In  our  national  circumstances  the  categorical  ajiproach  has  worked  well.  -An 
orientation  toward  major  disease  problems  has  not  only  served  to  give  focus  to 
the  activities  of  the  Institutes  but  has  brought  them  into  close  working  contact 
with  the  segments  of  the  medical  community  interested  in  the  same  problem 
areas  without  promoting  the  alreadj'^  too  rigid  compartmentalization  of  research 
along  disciphnary  lines.  Large  research  grants  now  typically  involve  several 
investigators  with  similar  disease  or  research  interests  but  usually  with  dissimilar 
but  complementary  scientific  backgrounds. 

The  potential  danger  in  the  categorical  disease  approach — that  basic  research 
in  the  underlying  sciences  will  be  neglected — has  been  avoided  by  a  very  broad 
interpretation  of  categorical  relevance  and  by  the  creation  of  the  special  research- 
grant  programmes  now  centred  in  our  Division  of  General  Medical  Sciences. 


In  any  case,  the  disadvantages  of  the  categorical  grouping  are  more  than  off-set 
by  their  value  as  symbols  for  translating  the  ultimate  goals  of  medical  science 
into  terms  understandable  to  the  people  and  convincing  to  the  Congress.  The 
potency  of  such  symbols  may  be  gauged  from  the  shaded  areas  of  the  chart,  which 
show  the  rapid  expansion  of  both  the  intramm-al  and  extramural  programmes 
following  the  post-war  creation  of  the  several  Institutes.  Growth  has  been  greatest 
in  our  grant  programmes,  that  is  funds  for  the  support  of  research  and  research 
training  in  non-Federal  institutions. 

About  85  %  of  the  NIH  budget  is  now  devoted  to  the  support  of  activities  in 
non-Federal  institutions,  and  it  is  for  this  reason  that  NIH  has  such  a  great  impact 
on  the  medical  schools  and  the  rest  of  the  biomedical  research  community.  It  is 
for  this  reason,  too,  that  our  programme  problems  are  of  national  and  long-term 
importance. 

The  larger  portion  of  these  extramural  fimds  naturally  goes  for  the  support  of 
research.  However,  a  significant  share  is  directed  toward  the  development  of 
research  resources — the  training  of  manpower  and  the  construction  of  facihties. 
Figure  4  shows  the  total  1961  appropriation  divided  into  two  types  of  fvmctions — 
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current  research  and  the  development  of  resovirces  for  the  future.  As  you  see, 
over  a  quarter  of  our  current  appropriation  was  awarded  to  private  institutions  to 
enable  them  to  train  the  research  manpower  and  to  undertake  the  construction  of  re- 
search facilities  which  will  be  needed  to  sustain  biomedical  research  in  years  to  come. 


J590  MILLION 

FiGTTKE  4.  Cxirrent  research  and  resources  for  the  future. 
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FiGrBE  5.  Institutions  other  than  medical  schools  now  receive  more  than 
one  half  NIH  extramural  research  support . 

Figure  5  depicts  a  trend  in  the  types  of  institutions  receiving  NIH  research 
grants.  Ten  years  ago  the  largest  share  of  our  grant  funds  (about  60%)  went  to 
medical  schools,  but  today  more  than  half  of  a  considerably  larger  sum  goes  to 
universities,  research  institutes,  hospitals  and  individuals.  By  and  large  the  shift 
favours  basic  science.  Academic  institutions — that  is,  universities  and  medical 
schools  together — depend  heavily  on  NIH,  receiving  an  estimated  tA^'o-thirds 
of  their  biomedical  research  funds  from  this  source. 

Figure  6  recapitulates  the  role  of  XIH  and  other  agencies  in  the  total  national 
support  of  research  in  medicine  and  related  sciences.  NIH  was  the  principal 
contributor  in  1960,  and  will  supply  about  the  same  share  of  an  estimated  S890- 
million  total  this  year.  'Other  Federal'  includes  the  Department  of  Defence,  the 
other  bureaus  of  our  own  Department,  the  Atomic  Energy  Commission,  the 
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Veterans'  Administration,  and  the  National  Science  Foundation.  'Other  non- 
Federal'  comprises  foundations,  the  various  voluntary  health  agencies  which 
annually  conduct  highly  successful  pubUc  campaigns  for  funds.  State  and  local 
health  departments,  endowments,  institutions'  ovm  funds,  and  other  private 
contributors.  It  is  a  strongly  held  American  view  that  only  balanced  support 
from  all  the  main  sectors,  rather  than  reliance  on  the  expansion  of  Federal  support, 
will  ensure  the  stability  of  institutions  conducting  research. 


$715  MILLION 


I960 

EST. 

FiGiJEE  6.  NIH  funds  as  a  proportion  of  nation's  medical  research  support. 

In  thus  reviewing  the  background,  it  is  important  to  note  that  during  this  period 
of  growth,  the  role  played  by  the  Federal  Government,  as  represented  by  NIH  and 
its  programmes,  has  undergone  a  basic  transition.  In  the  early  post-war  period 
the  major  effort  was  centred  on  the  direct  conduct  of  research  into  major  disease 
problems  in  Federal  facilities.  This  was  complemented  by  a  limited  grant-in-aid 
programme  designed  to  satisfy  only  partially  the  most  obvious  research  needs. 
Training  programmes  were  hmited  to  areas  of  critically  short  research  manpower. 

Since  1956,  the  purely  supportive  function  of  the  NIH  programmes  has  given 
way  to  a  vigorous  creative  role  aimed  at  bringing  into  being  a  whole  new  framework 
for  the  conduct  and  support  of  medical  research.  In  this  process  medical  research 
— and,  especially,  the  Federal  role  in  its  support — has  been  broadened  in  scope 
to  encompass  work  in  basic  science  fields,  including  the  physical  sciences  as  thej' 
relate  to  problems  of  health  and  disease,  and  has  been  intensified  to  include  a 
much  larger  proportion  of  inquiry  into  fundamental  life  and  disease  processes. 

It  would  be  strange  indeed  if  this  transition  in  the  character  of  the  Federal  role 
in  medical  research  had  not  brought  into  sharp  focus  major  pohcy  and  operating 
problems.  In  the  complex  environment  of  a  government  agency,  we  inevitably 
encounter  statutory  and  administrative  restraints  on  the  one  hand,  and  pressures 
for  more  responsive  programmes  on  the  other.  The  resulting  problems  concerning 
the  future  direction  of  our  programmes  are  of  far-reaching  character,  and  I  should 
like  to  review  some  of  them  with  you  today.  How  indigenous  they  may  be  to  the 
American  scene  is  a  matter  that  you  can  best  judge. 
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The  central  issue  can  be  summarized  in  a  question :  '  What  constitutes  a  rational 
basis  for  further  progress  and  growth  ? " 

The  growth  of  Federal  involvement  in  medical  research  during  the  past  10  years 
has  been  on  the  initiative  and  at  the  insistence  of  the  legislative  branch  of  our 
government — in  some  instances  over  the  vigorous  opposition  of  the  executive 
branch.  The  Congress  has  shown  a  surer  sense  of  the  strength  of  national  desire 
in  this  regard  as  well  as  a  great-er  confidence  in  the  capability  of  the  nation  to 
expand  its  research  efforts  substantiall}^  and  rapidly. 

As  a  result,  in  the  immediate  past,  there  have  been  appropriated  sums  as  mucli 
as  50  %  higher  than  the  Pi'esident's  budget  proposed.  As  a  bureaucrat  with  faith 
in  the  programme  of  the  NIH,  I  find  it  difficult  indeed  to  find  fault  Avith  such  an 
outcome.  The  increases  on  which  the  Congress  insisted  are,  in  fact,  responsible 
for  the  development  of  a  broad  and  productive  national  research  effort. 

The  unorthodox — and,  I  may  say,  quite  unprecedented — appropriation  history 
of  the  XIH  budget  has  not — thus  far — been  a  serious  problem.  However,  there 
are  obvious  disadvantages  to  a  budget  process  that  precludes  firm  forward  planning. 
Too  frequently  an  important  programme  must  be  planned  and  implemented 
within  the  short  space  of  12  months,  and  this  is  quite  difficult  if  the  programme  is 
both  large  and  complex.  But  so  long  as  the  total  XIH  ai^propriation  was  relatively 
small  in  comparison  both  with  the  total  volume  of  medical  research  activitj^  and 
with  the  manifest  needs  for  support  funds,  these  difficulties  Avere  not  a  serious 
hindrance  to  the  administration  of  sound  and  rational  programmes. 

Tliis  problem,  however,  has  grown  more  serious  with  the  growth  of  the  appro- 
priation. During  3  of  the  past  4  years — when  the  increases  were  very  large  indeed 
— ^we  have  closed  the  fiscal  year  with  substantial  unobligated  balances.  The  total 
of  these  unexpended  funds  for  the  4-year  period  was  well  over  S33  million,  the  bulk 
— though  by  no  means  all — of  it  being  money  appropriated  for  grant  programmes. 

As  the  appropriation  for  extramural  programmes  is  now  approaching  §500 
million  and  constitutes  such  a  large  proportion  of  the  support  for  the  total  national 
effort  in  medical  research,  there  is  a  much  greater  likelihood  that  serious  problem? 
will  be  encountered — and  a  much  greater  risk  that  expensiveh^  WTong  decisions 
may  be  made. 

A  major  problem  before  us,  therefore,  is  to  find  a  solution — •«ithin  a  very 
complex  pohtical  setting — to  the  basic  process  of  planning  and  budgeting  for  the 
further  development  of  this  important  programme.  It  is  to  be  hoped  that  the 
new  administration  will  find  a  mechanism  for  reconciling  divergent  views  of  the 
legislative  and  executive  and  that  the  solution  will  provide  for  the  normal  interplay 
of  social  needs  and  professional  judgements  both  in  determining  the  goals  we 
should  work  toward  and  in  developing  the  techniques  for  their  pursuit. 

IVIajor  problem  areas 

I  should  like  to  turn  now  to  some  of  the  practical  problems  we  see  before  us  and 
take  note  of  some  of  the  devices  we  are  developing  to  meet  them.  We  do  not 
pretend  that  any  of  these  devices  provide  final  solutions — we  regard  them,  rather. 
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as  experimental  mechanisms  whose  practicabihty  and  utility  can  only  be  tested 
by  experience. 

Since  NIH  has  emerged  as  the  major  Federal  agency  supporting  research  in 
universities,  it  has  sought  to  ensure  that  its  research,  training,  and  facilities  con- 
struction programmes  will  contribute  to — or,  at  least,  will  not  directly  impair — 
the  balanced  development  of  the  academic  and  scientific  communities  and  institu- 
tions of  the  nation.  However,  our  heavy  reliance  on  a  system  which  awards 
grants  for  the  support  of  specific  research  projects  proposed  by  individuals  or,  at 
most,  by  quite  small  groups  of  investigators,  has  resulted  in  the  emergence  of  a 
support  programme  which  is,  in  substantial  measvu-e,  merely  the  aggregate  of  these 
separate  projects  and  takes  but  little  account  of  institutional  needs  and  desiderata. 
The  award  of  such  project  support  is  based  on  the  judgement  of  a  review  panel 
consisting  of  the  apphcant's  scientific  peers,  sitting  as  a  national  jury  and  judging 
on  the  basis  of  the  proposal's  scientific  merit,  promise,  and  feasibiUty. 

Although,  in  general,  this  process  is  sound,  its  cumulative  effect  tends  to 
undermine  the  strength  of  educational  and  research  institutions.  Since  the  key 
decisions  relate  to  individual  research  projects,  schools  have  encountered  difficulty 
in  retaining  a  substantial  measure  of  control  over  the  content,  emphasis,  and 
direction  of  their  research  and  training  activities.  In  the  absence  of  any  significant 
amount  of  unrestricted  monies  for  the  support  of  research  and  its  associated 
educational  activities  which  university  authorities  can  administer  as  they  see  fit, 
the  institution's  research  programme  too  frequently  reflects  the  availability  of 
outside  funds.  As  the  accessibility  of  these  funds  is  determined  by  what  others 
conceive  to  be  the  national  needs,  it  is  quite  possible  that  research  projects  of  a 
less  dramatic  nature  but  of  no  less  scientific  significance  and  with,  perhaps, 
considerably  greater  importance  to  the  development  of  a  well-rounded  institutional 
programme  will  fail  to  receive  support. 

The  problem  is  not  so  much  that  the  availability  of  Federal  funds  has  caused 
universities  to  develop  research  programmes  which  they  do  not  want  but  rather 
that  it  has  impaired  the  universities'  ability  to  give  balance  and  direction, 
through  positive  local  action,  to  their  biomedical  research  and  training  pro- 
grammes. 

A  second  major  problem  facing  many  American  universities  and  professional 
schools  is  their  inabilit}'  to  provide  in  adequate  numbers  stable  careers  and 
opportunities  for  faculty  and  staff  who  now  receive  a  large  portion  of  their  income 
from  gi'ants  or  other  I'estricted  forms  of  research  support.  In  fact,  an  increasing 
number  of  teachers  and  investigators  in  our  institutions  are  dependent  for  support 
on  a  sj'^stem  which  does  not  deal  with  them  as  individuals,  and  which  can  take 
little  account  of  their  careers  and  their  relationship  to  the  teaching  and  other 
research  activities  of  the  institution  in  which  they  work. 

A  third  problem  diminishing  the  effectiveness  of  the  project  system  as  a  mechan- 
ism for  supporting  a  large  volume  of  research  is  its  inability  to  provide  research 
resources  which  may  be  essential  to  the  total  institutional  programme  but  which 
cannot  be  justified  as  being  properly  chargeable  to  any  of  the  individual  projects 
which,  together,  comprise  this  programme. 
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The  National  Institutes  of  Health  has  recognized  these  related  problems  and  with 
Congressional  approval  is  launching  two  new  programmes  which  are  directed 
toward  the  institution  as  a  whole. 

Beginning  in  October,  NIH  will  award  institutional  research  grants,  on  a 
formula  basis,  to  provide  for  the  general  support  of  the  research  and  research 
training  without  specifying  the  particular  purposes  for  which  the  grant  funds  are 
to  be  used.  The  sums  available  to  an  institution  through  these  grants  will  be 
roughly  proportional  to  the  complexity  and  size  of  its  research  activity. 

It  is  hoped  that  this  new  programme  of  grant  support  wiU  provide  to  institutions 
a  greater  measure  of  flexibility  and  freedom  in  the  balanced  development  of  their 
own  research  activities.  It  is  intended  to  provide  a  reserve  of  fluid  funds  which 
can  be  used  to  meet  locallj'^  determined  research  and  training  needs  and  which, 
it  is  hoped,  will  in  part  be  used  to  support  beginning  investigators  and  those  wath 
unorthodox  ideas.  Such  a  reserve  will  also  enhance  the  opportunities  for  stable 
research  careers  by  being  available  for  the  support  of  faculty  salaries,  and  by 
providing  funds  for  the  development  of  central  institutional  research  resources. 

The  problem  of  stable  research  careers  is  being  more  directly  approached 
through  another  programme  which  will  become  operative  this  summer.  This 
programme,  which  we  have  designated  as  our  Research  Career  Awards  Programme, 
will  provide  support  for  two  broad  tjrpes  of  research  positions  in  universities  and 
research  institutions. 

The  first  type  of  award — granted  for  five  years  with  provisions  for  renewal 
for  another  five — is  intended  to  identify,  encourage  and  support  the  development 
of  highly  promising  candidates  for  academic  and  research  careers  in  medicine. 
Awards  of  the  second  type — granted  in  5-year  increments  with  periodic  review — 
are  intended  to  support  outstanding  scholars,  at  an  adequate  salary,  throughout 
their  productive  career  in  health  research  and  teaching.  The  number  of  awards  of 
the  first  type  will  be  limited  only  by  the  opportunities  which  present  themselves 
to  support  a  promising  candidate.  Of  the  second  tj'^pe,  100  new  awards  a  year  are 
planned  during  the  initial  2  years  of  the  programme,  but  no  specific  ceiUng  will 
be  set  until  a  clearer  assessment  of  the  need  is  possible. 

In  these  new  programmes  the  centre  of  NIH  concern  and  attention  has  shifted 
from  the  specific  individual  research  project  to  more  flexible  forms  of  support  for 
the  research  programmes  of  institutions  and  the  creation  of  broader  career  oppor- 
tunities. However,  in  developing  these  programmes  a  new  order  of  problems  has 
emerged — these  are  problems  which  require  a  reassessment  of  the  Federal  Govern- 
ment's relationship  to  the  primary  educational  function  of  institutions. 

A  SPECIAL  ASPECT  OF  EMPHA.SIS  ON  SCIENCE 

The  centre  of  gravity  in  American  educational  institutions  has  shifted  substan- 
tially during  the  past  two  decades.  Before  the  war  the  educational  function  was 
dominant,  with  research  and  service  activities  occupying  a  subordinate  but 
necessary  supportive  position.  In  fact,  research  was  not  of  sufficient  importance 
in  itself  to  warrant  separate  budgeting  in  most  institutions.  Today,  for  better  or 
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Avorse,  research  and  technological  activities  have  become  the  main  thrust  of 
institutional  development.  The  forces  giving  rise  to  this  thrust  have  originated 
almost  entirely  outside  the  universities.  They  reflect  the  impact  of  science  in  our 
societ3^  The  task  of  meeting  society's  demand  for  a  vigorous  research  effort, 
though  perfectly  acceptable  and  congenial  to  the  academic  community,  was,  in 
fact,  imposed  on  our  educational  institutions  from  without  because  they  were  the 
most  capable  and  appropriate  resource  for  the  purpose.  Thus,  a  whole  framework 
of  decision  making  and  financing  in  respect  to  research  has  come  into  being  which 
is,  to  a  very  large  degree,  apart  from  and  independent  of  the  institutions  and  in 
which  the  Federal  Government  is  heavil}'  involved. 

However,  wliile  the  Federal  Government  moves  freely  in  the  support  of  research 
in  institutions,  its  role  in  the  support  of  the  education  and  service  functions  is 
rigidly  limited  and  highly  controversial.  Thus  the  parallel  support  of  the  educa- 
tional and  service  missions  of  institutions,  which  is  essential  to  their  healthy 
development,  is  languishing  at  a  crucial  moment.  Institutional  operating  costs 
are  rising  rapidly;  prospective  student  enrolment  threatens  to  inundate  them 
unless  teaching  facilities  can  be  expanded ;  and  competition  for  competent  faculty 
is  keen.  These  urgent  problems  are  a  serious  distraction  at  a  time  when  national 
demands  upon  our  system  of  higher  education  are  reaching  unprecedented  levels 
as  the  critical  need  to  enlarge  our  intellectual  resources  and  our  fund  of  knowledge 
grows  apace. 

The  steps  which  will  be  taken  to  meet  these  broad  nev/  problems  will  ultimateh' 
have  a  deep  effect  on  the  status  and  character  of  our  educational  institutions  and 
will  probablj'  produce  profound  changes  in  the  traditional  relationships  within 
our  society.  At  stake  here  are  the  vigour,  independence,  and  productivity  of  our 
institutions  of  higher  learning  as  well  as  our  national  capability  in  a  world  where 
scientific  and  intellectual  leadership  has  become  of  paramount  importance. 

What  we  are  facing — and  I  beheve  it  is  confronting  the  universities  in  Great 
Britain  as  well — is  the  major  task  of  adapting  ovir  institutions  of  higher  learning 
to  the  dominance  of  science  and  technology  in  present-day  society.  For  us  this 
process  is  especially  difficult  because  of  rigid  and  arbitrary  barriers  which  the 
historical  development  of  our  Federal  system  has  interposed  between  the  national 
government  and  the  educational  institutions. 

Although  these  problems  affect  and  must  be  resolved  in  relation  to  a  much 
broader  area  than  medical  research  and  education,  their  resolution  is  essential  to 
the  further  development  of  a  rational  Federal  role  in  medical  research. 

CONCLUSION 

Medical  research  in  the  United  States  is  now  entering  a  stage  of  gratifying 
productivity;  the  future,  as  always,  is  uncertain.  Through  Federal  support  and 
accompanying  private  expansion,  we  have,  for  the  first  time,  reached  the  point  at 
which  funds  for  adequate  support  are  no  longer  the  primary  and  overwhelming 
need.  We  must  now  turn  our  attention  to  the  fimdamental  issues,  as  they  affect 
research,  involved  in  the  interplay  of  the  Federal  Government  and  the  educational 
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and  scientific  community  of  our  nation.  As  I  have  noted,  these  relationships  are 
undergoing  a  new  and  basic  transition  which  bids  fair  to  alter,  perhaps  in  a  far 
reaching  manner,  the  traditional  patterns  in  this  area.  Medical  research,  which 
has  been  partly  responsible  for  raising  the  problem,  is  profoundly  involved  in  this 
process.  The  National  Institutes  of  Health  through  its  programmes  and  pohcies 
will  undoubtedly  exert  a  great  influence.  I  hope  our  wisdom  is  equal  to  the  task, 
and  I  trust  that  if  Francis  Bacon  were  to  observe  the  future  scene  in  medical 
science,  he  would  have  sound  cause  to  change  his  observation  that: 

'Medicine  is  a  science  which  hath  been  more  professed  than  laboured,  and  yet 
more  laboured  than  advanced;  the  labour  having  been,  in  my  judgment,  rather 
in  circle  than  in  progression.  For  I  find  much  iteration,  but  small  addition.  . .'. 
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NIH  OBJECTIVES  IN 
INTERMTIOML  MEDICAL  RESEARCH  AND  TRAINING* 

James  A.  Shazmon,  M.D.** 


One  of  the  most  stimulating  and  fruitful  developments  in  medical 
science  d\iring  recent  years  has  been  the  growth  of  international  reseeLTch 
activities.    U.S.  research  programs  overseas  have  begun  to  tap  rich 
sources  of  talent,  extending  o\ir  domestic  efforts  while  aiding  foreign 
ones.    They  are  also  ad.ding  a  new  dimension  to  medical  research  itself. 
Opportunities  for  investigation  and  training  that  would  not  "be  available 
within  national  boundaries  are  among  the  mutual  benefits  from  our  rela- 
tionships abroad.    These  are  some  of  the  reasons  for  the  deep  sense  of 
gratification  with  which  I  view  the  new  lecture  series  we  are  inaugu- 
rating today. 

I  believe  you  will  be  interested  in  some  facts  and  views  on  the 
over-all  area  of  international  support  as  provided  thro\igh  our  several 
Institutes  and  our  central  Office  of  International  Research.    I  shoiid 
like  to  review  the  major  types  of  international  award,  the  status  and 
scope  of  the  various  programs,  and  our  general  objectives  in  the  inter- 
national sphere.  j  n    r)  ^  yu,  r    y/)     -   y         /  ^ 

Each  of  the  National  Institutes  of  Health,Xwith  -its/specific  jiargets 
among  major  health  problems, -is  authorized  by  Congress  to  make  awards  to 


♦Delivered  at  the  University  of  Maryland  School  of  Medicine,  Baltimore, 
September  19,  19^  • 

♦^Director,  National  Institutes  of  Health,  Public  Health  Service,  U.S. 
Department  of  Health,  Education,  and  Welfare. 
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nonfederal  scientists  as  veil  as  to  conduct  research  at  Bethesda  and  in 

the  field.    The  purpose  of  these  programs,  as  stated  by  law,  is  to  gain 

nev  knowledge  about  cancer,  heart  disease,  mental  illness,  and  other 

health  problems  of  man.    In  addition,  our  Division  o-P  G^nprai  mo^-t,-»o1 

Sciences  supports  fields  not  covered  by  the  cate^ojleculrrlnsti-tutes.  NIH 

supportive  activities  are  carried  out  on  a  competitive  basis,  vith  a 

view  to  aiding  the  best  possible  projects  and  individuals.    Within  certain 

limitations,  these  activities  may  extend  beyond  the  borders  of  the  United 
State       ^  ^il' /^'' ^  ^fU^^/'  iivu /^/'-c^      H^^^  ^i-^^  ' — 

It  is  solely  through^NI^pfograms  that  tj'ie  Public  Health  Service, 
of  which  NIH  is  ^^e^aln  research  arm,  finani 
countries. 

During  fiscal  year  1961  investigators  and  institutions  abroad 
received  through  NIH  about  5OO  research  grants  totaling  $8.1  million. 
This  is  less  than  3  percent  of  the  amount  for  all  NIH  research  grants 
d\iring  the  year.    However,  it  is  three  times  the  total  obligated  for 
NIH  research  grants  abroad  in  fiscal  1959*    During  the  current  year 
foreign  research  grants  are  expected  to  reach  $11  million. 

These  figvires  do  not  include  smaller  but  significant  sums  that 

I 

brought  foreign  research  fellows  to  the  United  States,  sent  American 
fellows €broad,  and  financed  cancer  chemotherapy  contracts  overseas « 
Altogether  NIH  funds  last  year  financed  IOI6  International  awards. 


totaling  $11.7  million,  for  research  and  research  training  in  the 
United  States  and  about  50  other  countries.    In  preface  to  a  brief 
description  of  some  of  these  programs,  it  is  possible  to  make  this 
generalization:  The  basic  rationale  for  our  support  of  projects  and 
Individuals  abroad  is  that  the  results  may  be  expected  to  contribute 
to  the  research  objectives  of  the  National  Institutes  of  Health. 

Additional  criteria  followed  by  NIH  in  making  foreign  awards, 
beyond  the  usual  scientific  evaluation,  are  these: 

1.  The  research  material  must  be  so  located  geographically 
that  it  can  best  be  studied  outside  the  United  States,  or 

2.  The  research  facilities  must  be  of  such  nature  as  not  to 
be  duplicated  vithin  the  States,  and 

3.  The  training,  competence  or  stature  of  the  applicant  must 
give  a  high  degree  of  assurance  of  productive  results. 

In  short,  the  object  of  ICEH  in  providing  support  for  research 
carried  out  by  foreign  investigators  and  institutions  is  to  gain  for 
its  programs  superior  scientific  capabilities  or  exceptional  research 
opportunities.    And  while  the  Results  of  medical  research  serve  people 
everywhere,  the  mission  of  NIH  is  primarily  to  solve  health  problems  of 
importance  nationally.    I  have  emphasized  these  points  in  order  to 
clarify  the  conditions  under  which  the  Public  Health  Service  can 
contribute  materially  to  our  country's  efforts  toward  international 
development  and  good  will. 
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Office  of  Intematlonal  Research 

To  coordinate  its  expanding  international  activities,  the  National 
Institutes  of  Health  has  established  the  Office  of  International  Research 
■within  the  Office  of  the  Director.    The  new  office,  headed  by  Dr.  Martin 
■M.  Cvunmings,  is  responsible  for  coordinating  all  international  activities 
of  10!H  and  is  specifically  charged  vith  central  administration  of  ovir 
activities  utilizing  tias  U.S.-ovned  foreign  currencies.    It  advises  the 
KIH  Director  and  the  Surgeon  General  on  matters  relating  to  the  inter- 
national aspects  of  medical  research  and  training;  assists  the  Institutes 
in  developing  their  international  programs;  and  serves  as  a  point  of 
focus  for  research  relations  vithin  the  World  Health  Organization,  the 
Pan  American  Health  Organization,  and  other  international  groups. 

^    NIH  vill  also  provide  for  representation  overseas  vhen  this  is 
necessary  to  the  ^ministration  of  its  foreign  programs. 

Research  Project  Grants 

An  outline  of  the  various  types  of  foreign  avard  made  by  PHS  might 
begin  with  the  research  project  grant,  for  which  the  criteria  I  have 
mentioned  are  the  only  restrictions  as  to  nationality.    Grants  for 
research  are  made  by  alT  seven  Institutes  and  the  Division  of  General 
Medical  Sciences,  -apon  recommendations  of  the  National  Advisory  Councils 
and  approval  of  the  Surgeon  General.    ThS  term  is  one  year,  but  repeated 
awards  to  the  same  investigator  are  common.    Over  the  six  years  prior 
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to  fiscal  I96L,  KIH  supported  studies  at  167  institutions  in  UO  foreign 
countries. 

• 

Research  FellovsMps 

NIH  research  fellowships  are  of  two  types  with  respect  to  citizen- 
ship requirements.    Awards  for  American  citizens  (and  those  wha-have»««<«c- 
filed  a  declaration  of  intent)  are  designed  to  develop  talent  in 
scientists  at  various  stages  of  their  careers.    In  fiscal  I961  this 
program  aided  i;113  research  fellows,  of  whom  206  studied  abroad. 
Since  World  War  II  about  860  American  scientists  have  had  the  benefit 
of  such  training  and  research  experience. 

The  second  type  of  award  is  known  as  the  postdoctoral  international 

I 

research  fellowship.    A  major  element  in  NIH  training  activities,  this 
program  is  designed  to  strengthen  medical  science  through  exchange  of 
techniques,  philosophy,  and  cultxiral  values.    It  brings  outstanding 
young  medical  scientists  to  universities  and  laboratories  in  the  United 
States  for  study  for  periods  up  to  two  years.    Candidates  are  nominated 
by  natioi^al  research  organizations  in  the  39  participating  countries.* 


^Argentina 

Finland  « 

Pakistan 

Australia 

France 

Peru 

Austria 

Gemany 

Phillipines 

Belgium 

Greece 

Poland 

Bolivia 

Holland . 

South  Africa 

Brazil 

«  India 

Spain 

British  West  Indies 

Iran 

Sweden 

,  Ceylon 

Israel 

Switzerland 

Chile 

Italy 

Taiwan 

Colombia 

Japaji 

ThailaJid 

Denmark 

Mexico 

United  Kingdom 

Eire 

New  Zealand 

Uruguay 

KL  Salvador 

Norway 

Yugoslavia 
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Since  the  nominations  originate  in  those  countries,  ve  are  assured 
that  the  needs  of  their  scientific  structures  are  being  served.  A 
total  of  92  international  fellowships  were  awarded  in  fiscal  1961. 

Visiting  Scientist  Program 

\ 

The  visiting  scientist  program,  adirect  operation  of  long  standing, 

\ 

enables  NIH  to  invite  outstanding  scientists  from  many  countries  to 
utilize  the  laboratory  and  clinical  research  facilities  of  the  National 
Institutes  of  Health.    Althoxigh  the  majority  of  participants  are  from 
foreign  countries,  a  number  of  American  scientists  also  receive  such 
appointments.    Stipends  are  based  on  Civil  Service  salaries  for  comparable 
positions.    During  fiscal  19^1,  our  visiting  scientists  totaled  165. 

U.S.A. -U.S.S.R.  Exchange  Program 

An  exchange  of  scientists  and  research  infoimation  between  the 
United  States  and  the  Soviet  Union  is  authorized  under  the  Thompson- 
Zhukov  Agreement  of  1959*    This  charges  the  Public  Health  Service  with 
responsibility  for  implementing  joint  meetings,  missions,  and  exchange 
of  publications  dxiring  calendar  i960  and  I961.    Provisions  of  the 
agreement  delegated  to  NIH  include  exchanges  of  persons  and  missions- 
twenty  persons  from  each  country  for  periods  up  to  a  year,  and  five 
gmftii  groups  from  each  country  for  periods  of  three  to  four  weeks. 
So  far,  in  the  exchange  of  individuals,  one  American—from  the  National 
Cancer  Institute— has  gone  to  Russia,  and  two  Russians  have  come  to 
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the  Ujiited  States.    Other  exchanges  are  scheduled.    The  agreement  also 
cpecifie^  reciprocal  meetings  to  discuss  heart  disease,  cancer  and  polio, 
■with  one  meeting  on  each  subject  to  be  held  in  each  country.    All  but 
one  of  these  have  taken  place.    Although  progress  is  being  made  \inder 
the  program,  the  language  difference  is  a  major  obstacle,  suggesting  that 
yovmg  people  vould  be  veil  advised  to  study  Russian  in  preparing  for  a 
research  career. 

Collaboration  vith  WHO  and  PAHO 

Planning  and  conduct  of  research  programs  on  a  collaborative  basis 
are  progressing  under  agreements  between  KIH  and  tvo  international 
health  agencies— the  World  Health  Organization  and  the  Pan  American 
Health  Organization.    The  agreements  state  the  conditions  under  which 
KIH  will  support  special  research  programs  and  the  research  projects 
of  participating  investigators  and  institutions.    In  fiscal  I961  WHO 
received  two  NIH  grants  totaling  $283,000  for  studies  of  schistosomiasis, 
insecticide  resistance,  and  global  epidemiology  of  virus  diseases.  PAHO 
received  twelve  grants  totaling  $568,000  for  both  research  and  research 
planning.    Thro\igh  these  two  programs,  the  KIH  dollar  gains  wide  and 

responsible  distribution  abroad. 

/► 

The  Foreign  Currency  Program 

Another  activity  of  international  range  is  the  Special  Foreign 
Currency  Program*  which  KIH  conducts  under  authority  to  purchase  U.S. -owned 
♦Extended  to  KIH  by  Section  104(k)  of  Public  Law  kOo, 
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foreign  currencies  in  eight  countries— Brazil,  Egyp^,  India,  Indonesia, 
Israel,  Yugoslavia,  Pakistan  and  Poland.    With  the  funds  available,  ve 
are  studying  major  health  problems  as  an  extension  of  our  direct  research 
operations.    Although  the  projects  require  complex  and  at  times  delicate 
negotiations  at  the  government  level,  ve  have  been  successful  in  getting 
vork  Mndei^y  in  widely  dispersed  geographic  areas. 

Our  1961  appropriation  for  this  program,  $3.7  million,  can  be 
drawn  upon  for  five  years.    For  I962  and  1963  ve  have  requested  additional 
funds  to  purchase  currencies  in  Bunaa,  Chile,  Colombia  and  Peru. 

The  ICMRT  Program 

Individual  grants  and  direct  operations  have  not  given  sufficient 
latitude  for  certain  types  of  research  project,  such  as  the  epidemio- 
logic study  requiring  an  international  team.    The  Public  Health  Service 
is  now  able  to  sponsor  such  projects  under  the  International  Health 
Research  Act  of  1960.*"   Fiscal  196I  appropriations  to  ME  allocated 
$5  million  for  international  activities^  including  the  program  of 
International  Centers  for  Medical  Research  and  Training — ICMRT. 

VMle  the  Act  added  little  by  way  of  new  authority,  it  does  provide 
an  explicit  expression  of  the  will  of  Congress  vith  respect  to  the  support 
of  health  research  overseas.    Two  major  pxirposes  of  the  legislation  were 
cited: 

.1.    To  advance  the  status  of  the  health  sciences  in  the  United 

States  and  thereby  the  health  of  the  American  people  through 

♦Public  Law  b6-610. 

V.4'  .. 

... 
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2. 


cooperative  endeavors  with  other  countries  in  health 


lenQes 


Significantly,  responsibility  for  the  achievement  of  these  objec- 
tives was  separated.    The  first  objective— to  advance  the  status  of 
the  health  sciences  in  this  country  through  research  abroad — was  given 
to  the  Surgeon  General  and  the  Secretary  of  Health,  Education,  and 
Welfare.    The  second  objective — to  advance  the  status  of  the  health 
sciences  internationally — was  given  to  the  President  for  delegation 
as  he  saw  fit.    This  clear  distinction  with  respect  to  the  purposes  of 
foreign  research  siipport  is  most  significant.    The  intent  of  Congress 
to  distinguish  between  action  in  support  of  national  programs  and  action 
aimed  at  broader  international  objectives  is  plain. 

In  substance,  the  ICa^  program  provides  for  the  development  of 
a  series  of  international  centers  for  medical  reseaxch  and  training, 
based  in  U.S    vmiversities  and  extending  overseas  in  the  form  of  a 
research  laboratory  and  training  facility.    The  centers  \d.ll  enable  U.S. 
physicians  and  scientists  to  gain  field  experience  and  e:q)loit  research 
opportunities.    They  will  also  encourage  physicians  and  other  health 
personnel  of  collaborating  foreign  institutions  to  participate  in  the 
development  of  health  research  and  training  resources  In  their  national 
enviroment. 
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More  specifically,  the  tvo  components  of  a  center— the  U  S.  base 
and  its  overseas  institutions — may  "be  characterized  as  follows: 
•         1.    An  American  university  providing  a  stable  professional 
framework  in  which  medical  resesirch  projects,  planning 
and  training  can  be  conducted. 
2.    Associated  resestrch  and  training  establishments  overseas 
where  these  activities  can  be  pursued  under  envirozmental, 
ethnic  and  medical  conditions  that  do  not  prevail  in  the 
United  States. 

The  first  five  grants  under  the  program  ranged  from  $100,000  to 
$500,000  annually  for  a  five-year  period.    The  U.S.  institutions  that 
received  awards  in  fiscal  I961  axe  California,  Maryland,  Johns  Hopkins, 
Louisiana  and  Tulane  Universities.    Some  of  the  countries  connected 
with  those  institutions  axe  Colombia,  Costa  Rica,  India,  Malaya  and  Pakistan 
It  is  intended  that  these  programs  should  be  broad-gage  in  their  research 
approach  and  range  of  problems  studied.    Major  emphasis  is  now  in  the 
field  of  tropical  medicine,  but  is  expected  to  be  extended.    I  believe 
the  program  here  at  Maryland  University  could  be  cited  as  the  more 
rounded  type  of  operation  we  have  in  mind. 

This  is  an  appropriate  occasion  to  announce  the  recent  approval  of 
plans  for  establishing  a  center  in  Africa,  south  of  the  Sahara. 

I  should  also  point  out  that  we  do  not  anticipate  a  substantial 

/ 

increase  in  the  number  of  ICMRT'sln  the  immediate  future. 
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Remaining  funds  \:inder  the  program  have  been  applied  by  the  various 
Institutes  of  KCH  to  research  and  training  activities  that  are  cate- 
gorically linked  to  individual  program  plajis  or  recommended  by  Advisory 
Councils.    Studies  in  the  field  of  geographic  pathology  are  prominent, 
since  they  can  take  advantage  of  unique  conditions  that-  do  not  prevail 
in  the  United  States. 

The  National  Institute  of  Allergy  and  Infectious  Diseases,  for 
example,  -will  utilize  its  funds  to  support  key  studies  related  to 
viral,  bacterial,  parasitic  and  fungal  infections  in  varm  climates. 
Basic  information  on  modes  of  transmission,  reservoirs  of  infection, 
the  relationship  of  incidence  and  prevalence  to  climatic  conditions,  and  the 
nutritional  status  of  the  people  involved  may  clarify  eome  of  the 
vmsolved  problems  in  communicable  disease. 

The  Division  of  General  Medical  Sciences  is  using  funds  made 
available  \ander  the  Act  to  support  broad  epidemiologic  studies  of 
chronic  disease  among  specific  populations  vith  widely  dissimilar  genetic, 
constitutional  and  environmental  characteristics;  and  for  a  series  of 
studies  in  the  field  of  humaji  genetics  and  development. 

Projects  of  the  latter  type  voiald  utilize  the  special  facilities 
of  two  Japanese  universities — feushu  and  Tokyo.    At  Kyusu  University 
emphasis  would  be  placed  on  clinical,  biomedical  and  population 
genetics.    This  \miversity  has  access  to  the  offshore  Japanese  Islands, 
zoany  of  which  have  maintained  isolation,  providing  a  rare  natxiral 
laboratory  for  genetics  studies.    The  Tokyo  area,  with  its  high 
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population  density,  offers  unus\ial  opportunities  for  investigation  of 
tmconmon  developmental  disorders. 

The  ICl-DRT  progran,  of  course,  is  just  gettliog  underway.  Funds 
are  limited  and  our  experience  insufficient  to  varreint  conclusions. 
But  I  believe  the  Centers  vill  be  particularly  useful  for  developing 
scientific  manpower,  for  strengthening  international  operations  already 
in  progress,  and  for  cementing  relations  among  participating  institu- 
tions and  agencies.    I  am  confident  that  they  can  fulfill  in  some  measure 
the  express  hope  of  Congress  for  "a  program  through  the  U.S.  universities 
for  the  early  development  of  research  and  research  training  centers 
vith  adequate  field  opportunities  for  international  studies." 

Exclusions  from  KIH  International  Program  Objectives 

Now  I  should  like  to  return  for  a  moment  to  the  subject  of  policy 
in  the  area^  of  international  support.    I  have  described  the  inter- 
national awards  programs  of  the  Public  Health  Service  as  being  addressed 
exclusively  to  the  research  program  objectives  of  the  National  Institutes 
of  Health.    This  position,  established  by  the  various  Acts  authorizing 
PHS  awards  programs,  might  be  made  clearer  by  the  statement  that  the 
Biqpport  of  research  abroad  is  not  explicitly  directed  toward  the  following 
ends,  however  valid  and  important  they  may  be: 

1.    Furthering  the  welfare  of  other  peoples,  influencing 

attitudes,  and  thus  winning  friends  for  the  United  States. 
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2.    Increasing  the  scientific  capability  of  friendly  countries 

as  a  favorable  factor  in  the  balance  of  power. 
3»    Science  for  the  sake  of  science  alone. 

Responsibility  for  these  objectives  as  a  primary  mission  lies 
elsewhere  than  NIH.    It  is  certainly  true,  however,  that  NIH  support 
overseas  can  and  does  contribute  to  such  ends  on  a  secondary  but 
substantial  basis.    Thus  the  significance  and  value  of  NIH  activities 
abroad  must  be  judged  in  the  light  of  their  influence  in  these  respects 
as  well  as  for  the  achievement  of  their  explicit  purposes. 

We  believe  that  our  relationships  \d.th  scientists  and  research 
institutions  abroewi  will  be  most  productive,  and  most  conducive  to 
friendship  among  nations,  if  we  address  ourselves  to  health  research 
problems  rather  thetn  world  problems  in  another  sense. 

Need  for  Expeinsion  of  the  Epidemiologic  Approach 

Finally,  I  should  like  to  call  attention  to  the  opportunities 
presented  by  international  programs  to  develop  further  the  excellent 
research  tool  of  epidemiology.    Notably  in  the  study  of  chronic 
health  problems  such  as  cancer,  arteriosclerosis,  and  mentcQ.  illness, 
epidemiology  provides  a  research  dimension  of  great  potential — one  that 
may  even  be  essential  to  further  major  breakthroughs.    Past  successes 
in  transmissible  and  nutritional  diseases  virge  further  application  of 
the  epidemiologic  approach.    We  must  now  take  decisive  steps  toward  a 
better  understanding  of  man's  environment  in  the  causation  of  chronic 
disease. 


Ik 


Universities, other  research  centers,  and  supportive  agencies 
should  evaluate  their  current  and  projected  programs  vith  a  view  to 
possible  international  extension.    Important  considerations  are  leader- 
ship, manpover,  and  cooperative  relationships  abroad.    A  deep  under- 
standing of  the  c\iltures  of  the  peoples  studied  is  called  for,  and  the 
probable  results  should  be  of  mutual  advantage  to  the  countries  involved. 

It  gives  me  great  pleasure  to  commend  those  concerned  with  the 
ICMRT  program  here  at  Maryland  UixLversity  for  taking  these  needs  into 
consideration  in  their  pleinning  and  collaborative  arrangements.  You 
are  off  to  a  very  promising  start.    And  I  am  confident  that  the  same 
fine  spirit  and  inspired  vision  that  have  gone  into  your  program  will 
characterize  the  Lecture  Series  that  lies  ahead. 
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'      MEDICAL  EESEAJ^CH  IK  THE  KINETEER  SIXTIES 

**  . 

James  A.  Shanjaon,  M.  D. 

■'    As  a  prelude  to  vliat  I  have  planned  to  say  this  afternoon.  It  . 
might  he.  veil  to  make  one  point  which  concerns  ovir  programs  at  the 
National  Institutes  of  Health  and  vhlch  relates  definitely  to  the  pre- 
vious discussions  here  this  aftemooa.    That  is  that  our  academic 
institutions  need  to  assert  themselves  as  educational  institutions  and, 
as  funds  become  available  for  research  training  or  graduate  education, 
to  take  a  more  realistic  approach  to  the  serious  national  need  for  . 
medical  and  health  manpower  and  their  ability  to  meet,  this  need. 

Tr„e  title  assigned  ^o  me  -jidicates  that  those  who  planned  this 
symposium  recognized  the  fundamental  role  of  medical  research  in  health 
care  and  the  impact  that  such  research  will  have  in  the  future  on  both 
t  e  kind  of  health  care  we  shall  have  or  require  and  upon  the  systems  for 
providing  it.    It  is  perfectly  obvious  that  as  the  accomplishments  of 
research  and  the  definite  prospect  of  even  greater  future  accomplishments 
have  become  more  widely  known,  there  has  indeed  arisen  a  mass  demand  for 
more  medical  research.    Unfortunately,  this  has  not  been  accompanied  by 
eq.ually  strenuous  demands  for  research  into  the  application  of  the  findings 

To  be  presented  at  a  Symposium,  The  Health  Care  Issues  of  the  Nineteen 
Sixties,  in  the  Public  Interest  to  be  Sponsored  by  Group  Health  Insurance, 
Inc.,  and  the  N.T.  Academy  of  Medicine.,  New  York,  N.Y.  October  2,3/  and 

4,  1961.  1.  ..c.v..  _..  v::.  w^y:<.-. V  ,      ,  : 

Director,  National  Institutes  of  Health;  Assistant  Surgeon  General, 
Public  Health  Service,  United  States  Department  of  Health,  Education, 
and  Welfare. 


I  think  If  I  had  to  make  any  generalization  relative  to  research 
today  it  would  he  that  the  next  ten  years  vould  he  a  healthier  ten  years 
if  ve  found  a  more  rapid  vay  to  apply  the  knowledge  that  we  already  have, 
than  It  would  he  if  wo  made  quite  haslc  and  fundamental  discoveries  in  . 
fantastically  important  new  areas  which  perhaps  will  have  their  impact 
on  medical  care  and  medical  problems  in  the  next  decade  rather  than  one 
immediately  ahead.'  > 

But  this  demand  for  more  research  has  created  a  demand  for  manpower. 
And  I  would  say.  that  we,  together  with  the  public  which  utilizes  manpower  for 
purposes  of  medical  service,  compete  for  a  scarce  commodity.    And  more  parti- 
cularly do  we  compete  for  the  more  excellent  of  this  scarce  commodity.  Today 
a  very  large  share  of  the  nation's  health  research  and  research  training  is 
supported  hy  the  Federal  government,  which  takes  over,  in  the  training 
process,  generally  at  the  time  of  the  obtaining  of  the  M.D.  degree,  as  far 
as  the  medical  schools  are  concerned. 

I  would  point  out  that  our  current  appropriation  provides  for  the 
support  of  research  training  for  fellowships  and  training  grants  in  the  order 
of  magnitude  of  nearly  $150  million.    Now  I  would  like  to  give  some  perspectiv.' 
to  that  figure.    The  studies  that  have  been  done  in  the  past  three  or  four 
years,  under  the  auspices   of  the  Association  of  American  Medical  Colleges, 
indicate  that  on  the  average  it  costs  approximately  $2,700  to  $2,800  a  year 
to  carry  the  total  educational  cost  of  a  medical  student.    Now  if  one  assumed 
that  we  expanded  our  medical  schools  in  the  course  of  the  next  year  or  two,  • 
20  that  our  graduating  class  is  in  the  order  of  magnitude  of  10,000  as 
contrasted  with  around  9,000  now,  then  the  total  cost  of  carrying  the 
'educational  burden  of  every  student  throughout  the  land  throughout 
four  years  would  be  In  the  order  of  magnitude  of  $120  million  a  year* 


Yet,  vhlle  ve  are  utilizing  some  $150  million  for  purposes  of  providing 
for  the  future  of  medical  research,  ve  are  furnishing  nothing  in  the  vay 
of  Federal  dollars  in  providing  for  the  physicians  vho  vlH  utilize  this 
*  knowledge . 

On  the  other  hand,  the  expenditure  of  this  large  sum  of  money'  for 
research  training  is  with  a  full  consciousness  on  our  part  that  medical 
schools  and  universities  have  a  teaching  as  well  as  a  research  function,  and 
medical  schools — in  addition — ^have  a  "broad  responslhility  for  providing 
physicians  for  patient  care.    In  the  partnership  we  now  feel  exists  between 
the  Federal  government  and  the  universities,  we  see  not  only  a  manpower  problem 
"but  a  resource  support  problem  which  are  both  national  in  scope.    We  at  the 
National  Institutes  of  Health  have  tried  to  meet  some  of  the  newly  emerging 
problems  in  this  partnership  in  several  ways.    One  is  through  the  establishment 
of  a  program  to  provide  general  research  support  to  the  institutions  in  addition 
to  the  traditional  support  of  individual  projects.    We  feel  this  will  give  the 
institutions  more  flexibility  in  the  use  of  portions  of  the  Federal  funds 
they  have  been  receiving,  and  afford  them  more  of  the  initiative  in  determining 
the  character  and  direction  of  the  health  related  research  activities.  , 

The  second  step  we  have  taken  recently  is  the  establishment  of  a 
research  career  award  program  designed  to  increase  the  stability  of  ' 
research  careers  in  medical  and  related  sciences.    In  providing 
assistance  for  support  of  research  careers  it  is  necessary  to 
distinguish  between  various  levels  of  career  development,  and 
accordingly  we  have  established  two  groups  of  awards — ^research  career 
development  awards  available  to  those  in  the  early  years  of  research 
careers  awarded  for  five  years  and  renewable  for  an  additional  five  years 
on  adequate  Jvistif icatlonj  and  research  career  awards  designed  for  those 
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with  substantial  experience  vho  have  already  launched  on  research  careers 
to  provide  them  vith  full  support  for  a  full  career  vhen  once  they. have  ., 
been  selected.    The  avards -vill  be  competitive,  the  standards  will  be 
high,  but  the  area  of  competition  will  be  primarily  among  those  whose 
incomes  are  now  from  sources  of  relatively  short  term  assured  duration.  . 

There  is  another  qualitative  aspect  to  this  problem  of  manpower 
for  health  and  health  research.    By  this  I  mean  that  the  increasing 
complexities  of  modem  biomedical  research  demand  a  far  greater  degree 
of  sophistication  ^and  diversity  of  discipline  than  was  the  case  a  few 
years  ago.    We  have  broad  requirements  for  such  disciplines  as  bio- 
mathematics  and  physical  biology  on  the  one  hand,  and  a  diversity  of 
the  behavioral  sciences  on  the  other.    Our  medical  research  manpower 
consequently  will  be  drawn  increasingly  from  the  university  laboratories. 

We  are  also  witnessing  a  change  in  majipower  demands  in  yet  another 
area,  and  In  this  again  in  both  the  qualitative-  and  quantitative  aspects. 
I  have  reference  here  to  the  brief  discussion  that  was  presented  to  you 
today  thaf  related  to  the  field  of  Intemiational  health.    This  field 
requires  not  only  that  we  share  our  knowledge  of  disease  control  and  health 
protection  of  our  neighbors  overseas,  but  that  we  take  advantage  of       '  . 
opportunities  to  learn  about  disease  problems  In  other  nations  that  may 
affect  our  people.    For  four  years  the  National  Institutes  of  Health 
has  had  a  program  of  foreign  fellowships  "v^erein  some  200  odd  investi- 
gators selected  by  scientific  organizations  of  33  nations  have  been  able 
to  study  at  institutions  of  their  choice  in  the  tJn4=fep4  States.    To  this 
ve  have  fcbcntiy  &fl9i6&  a  projTom  Of  U;  S;  gfanlia  to  olir  oim  universities 


medical  research  and  recoarch  training  in  coopez'ation  with  selected 
foreign  medical  institutions.    The  proposed  plan  is  for  the  Inter- 
national Center  to  provide  in  addition  to  primary  research  objectives, 
training  for  the  research  both  in  the  United  States  eind  at  the  overseas 
sites.    The  Centers  programs  we  hope  will  add  greatly  to  the  solution 
of  health  and  disease  problems  Importaint  to  all  people. 

Now  I  had  planned  on  discussing  at  some  length  some  of  the 
problems  that  we  ore  beginning  to  face  now  in  a  rapidly  evolving 
technology  that  relate  to  the  resources  that  we  make  available  to  our 
investigators.    It  would  be  sheer  folly  were  we  to  support  investigators 
designated  as  being  competent  were  we  not  also  to  view  the  resoiirces 
that  they  require  other  than  dollars.    And  our  programs  now  are  aimed 
at  providing  not  only  bricks  and  mortar  in  terms  of  buildings  but  also 
the  specialized  facilities  that  can  be  Justified  within  given  institutions 
but  CBjmot  be  Justified  within  the  perimeter  of  a  single  scientist's 
laboratory,  or  his  closely  associated  laboratories.    I  have  in  mind  such 
things  as  Primate  Centers  for  the  serious  study  of  Primate  physiology 
and  biochemistry.    I  have  in  mind  the  qualitative  type  of  clinical 
facility  that  permits  the  study  of  the  hxunan  with  the  same  degree  of 
preclBlGn  thftt  we  h^vg  gt»i44l:«?4  ^he  ^>'p^V'ljTiftr)t;ftI  h.Ii Ijii^l  .foT-  .fnpiny  years. 

i  iiftVe  ih  »ifld  tR§  a@V§l:§5lng  rSP  "6i8Bifttji%aatieai  6§rit:§?fi  of  beutefs 

for  the  development  of  instrumentation.    These  programs  begun  abou"c 
three  years  ago  are  well  underway,  and  I  think  will  bring  into  rapid 
being  a  very  profound  change  in  the  character  of  research  in  that  they 
will  permit  more  definitive,  more  precise,  more  qualitative  research  on 
Primates,  Including  man,  under  conditions  that  heretofore  obtained  only 
for  the  small  experimental  animal.- 
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I  VDVild  point  out  that  In  eciencec  generally  the  most  critical ' 
need  in  this  country  is  for  an  expansion  of  physical  facilities  far. 
beyond  the  capabilities  of  our  current  program.    In  such  traveling 
as  I  have  done  abroad  and  such  people  as  I  see  at  Bethesda  vho  cone  to 
us  from  abroad  this  would  appear  to  be  a  general  need  throughout  aU. 
countries  at  the  present  time  vith  the  emergence  of  science  and  its  ■ 
impact— or  science  and  technology  and  its  impact — on  all  civilization. 
In  point  of  fact,  ve  are  undertaking  two  very  interesting  collaborative 
research  projects — one  in  Dacca,  East  Pakistan,  and  the  other  in  Ghana 
in  Africa— where  the  primary  contribution  of  the  United  States  will  be 
trained  scientific  personnel  to  undertake  collaborative  research,  rather 
than  dollars  in  performance  of  an  aid  program.    This  is  because  it  has 
become  possible  to  develop  research  objectives  that' axe  as  important  to 
us  as  they  ore  to  the  PaJcistanian  or  the  Ghanian^  so  that  in  seeking  our 
own  ends,  Justifiable  in  themselves,  we  find  it  is  possible  to  bring  the 
totality  of  modem  technology  in  science  into  axeae  that  otherwise  are 
quite  underdeveloped  in  their  reseaLrch. 

Now  whenever  anybody  talks  about  looking  to  the  future  in  medicaJ. 
roaoaroh  one  Alvn-ya  has  to  say  what  has  happened  In  the  recent  past— and 
Wensyap  J       i'-  |  m  ftteyp  Very  fi^ich  ^t-fiuvfagncd  h.y  tVi^  i'pf^ilii&tloii  of 
how  VAaiT^hp^  in  sVieh  a  Brioi*t  Jieapj^l:  6f  tii?>^«    I  Ijiiiiilt  i%  giVes 

one  some  perspective  when  one  views  a  series  of  happenings  within  the 
past  five  or  ten  years  as  compared  to  a  comparable  earlier  period  of 
time.    Certainly  much  has  happened  since  when  I  was  in  medical  school 
in  the  last  half  of  the  nineteen  twenties.    But  to  mention  a  few,  we 
have  the  development  of  both  killed  and  live  attenuated  vaccines  for  polio 
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I  micht  say  that  just  tvo  days  ago  we  received  our  first  application  for 
licensing  of  the  live  attentuatcd  measles  vaccine.     I  think  in  regard  to 
this,  one  must  realize  that  the  adult,  or  the  physician  who  limits  his 
practice  to  an  adult  population,  more  particularly  in  an  urhan  area,  is 
apt  to  minimize  the  Importance  of  such  a  thing  as  measles.    But  vhen  one 
goes  into  certain  of  the  underdeveloped  countries,  one  finds  this  one  of 
the  primary  causes  of  infant  mortality.    This  is  a  disease  that  is  rampant 
in  many  areas  of  the  world  and  has  quite  a  high  mortality  in  many  of  the 
advanced  areas  of  the  world  where  economically  people  cannot  afford  the 
antibiotic r       the  culphanilimides  that  are  readily  available  to  our  highly 
urbanized  areas.    So  the  availability  of  a  measles  vaccine  that  will  produce, 
as  ve  expect,  a  solid  immunity  must  be  characterized  as  a  tremendous  medical 
advance,  and  in  fact,  probably  a  much  more  significant  one  than  its  forerunner 
which  is  so  highly  effective  in  polio. 

You  have  only  to  think  back  on  the  beginnings  of  true  cardiovascular 
surgery  which  vas  about  fifteen  or  tventy  years  agO;  to'realiae  hov  swiftly 
advances  have  come  in  'the  field.    ThQ  things  that  a  competent  eurgeon  can 
do  now  always  astonish  me.    And  yet  we  must  recognize  that  this  is  more 
than  manipulative  skill— this  is  a  development  of  a  deep  VLnderstanc^ing 
§?       ehf44§v&geui&3'  faetere  tfe&t  eent?©!  it,  both  hvunor^vl 

fe4  r>P?V6\ift4  1-^^  ^^V^^P^tftSftti  6?  ft  w66i^  MM  Bcierieg  6^  ahesiW-aioiogy^ 
Vftii.  comprehension  of  total  p3?c.fli.i;3;e  ti;^t.  ;i?w4-^te  ta  el o;:);;;^-^,^ 

metabolism,  the  role  of  the  kidney  in  regulating  that — so  that  the 
highly  skilled  surgeon  has  at  his  disposal  for  these  rather  fantastic 
opera wions  a  whole  host  of  science  that  has  been  garnered  from  almost 
every  area  In  medicine.  . 
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One  of  the  di'aTiatic  things,  one  that  perhaps  inpresses  me  as  much 
as  any,  Is  ve  have  the  first  five-year  chemical  cure  for  a  cancer.    I  have 
In  mind  ch  •  : ocarclnoina,  of  courao. 

♦ 

Tlien  ve  have  a  dovnturning  of  the  census  of  our  mental  hospitals 
in  the  country — largely  attributable  to  psychoactive  or  mood-modifying 
drugs.    I  might  say  in  terms  of  medical  care,  this  presents  the  average 
physician  vlth  problems  he  had  never  faced  before,  because  never  in  a 
previous  time  have  such  a  number  of  people  been  released  from  mental 
hospitals,  not  as  cured  people,  but  as  individuals  vho  can  get  along 
.very  adequately  even  in  a  complex  vorld  such  as  ours,  providing  they 
receive  highly  selected  supportive  treatment.    And  most  of  our  physicians 
now  are  not  -trained  to  give  this  treatment  adequately.    Here  is  an  area 
that  researchvlse  has  gone  rapidly  into  the  area  of  application  on  an 
institutional  level,  but  is  not  yet  fully  available  to  the  patient  outside 
the  institution.    I'm  afraid  that  this  obtains  for  many  of  our  medical 
advances  wherein  the  fulltime  physician,  particularly  at  the  University 
hospital  or  the  teaching  hospital,  has  the  time  and  opportunity  to  specu- 
late, try,  discard,  modify,  many  of  the  never  thoughts,  ideas,  or  agents 
that  make  modern  medicine  what  it  is;  whereas  the  busy  practitioner  must 
depend  upon  a  hurried  notation  made  from  one  of  tho  State  medical  Journals 
p?.rh^p^,        QVCfM  W^.  ^r»frPc^iK>ni"i-yj  h  throV  aVaV  t^om  ^  fn^Vnuaceutical 
hou.        1  don't  wish  t^  ft^priscinbd  ^"fife  Irttber  bRUanr^e  l  bhiiik  al  Ihe 
present  time  it  is  probably  one  of  the  more  effective:  •pf:^pi:^+3;^g  ^.f^ft^e.  \^ 
'.  •       ^uation  education  for  physicians. 
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But  then  ve  have  the  oral  antidiabetics  that  are-  modifying  the 

care  and  perlmps  the  prospects  of  a  large  fraction  of  our  diabetics. 
And  of  course  the  new  steroid  compounds  completely  change  the  life  . 
c.\-pectancy,  and  more  important,  the  social  prospects  of  the  Individual 
vith  rhc-iuiatoid  arthritis. 

One  could  go  on  to  pain -relieving  drugs,  and  to  so-called  blood- 
pressure-lowering  drugs.-  The  hard  facts  shov  that  in  the  past  tvo  to 
three  years  there  has  been  a  turndovn  in  vhat  othervioe  is  a  progressive 
cllrrib  in  the  mortality  rate  in  hypertensive  disease.    This  Is  an  overt 
indication  of  goncral  use  in  an  effective  manner  of  nev  therapeutic 
agents.    lint  I  think  that  if  you  go  over  these,  you  vlll  find  they 
result  from  vci-y  broad  use  of  modern  biochemlsti-y,  from  the  extensive 
development,  particularly  in  the  drug  area,  of  the  Isotopes  that  became 

: available  for  the  first  time  in  the  late  forties,  and,  perhaps  more 
importantly,  in  certain  areas  from  a  clmnging  attitude  toward  the 
genesis  of  disease.     This  changing  attitude  has  been  strikingly 
apparent  in  the  group  of  diseases  that  are  called  molecular  diseases 
vhCTein  it  is  possible  to  describe  in  a  very  precise  vay  the  biochemical 

■  defect  that  produces  such  diseases.  I  have  in  mind  sickle  cell  anemia, 
ftiaftip-s^miPiftj  c^ea^vetapemift.^  ¥th(?nylk(5t.©mu*i&.  Jn  eomp  eftpps,  the  d^f^at 
•f^^ving  laec^  ^dentt^^;^^;^^  g^Vt^tf^f^-?  ^rftortipy  caO  be  '-in-'^l-jkitt^rV.    r^rvrt-ipri  inorfe 

the  ab'lity  now  of  applying  the  concept  of  biochemical  defect  in  the 
causation  of  disease  on  a  somewhat  broader  fashion  in  the  more  common 
metabolic  diseases.  '  ■,'[.:<. 
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I  don't  vant  to  qo  on  and  on,  "but  I  could — it  is 
alvays  nice  to  have  the  opportunity  to  discuss  progress  in  really 
"broad  segments  "before  understanding  people,  "because  too  frequently 
ve  and  the  support  agencies,  and  in  support  agencies  I  include  the 
voluntary  foundations,  ai'e  asked,  "Veil  what  have  you  done  vlth  the 
money?  What  has  it  accomplished?  Isn't- too  much  money  going  into 
research?"    Sometimes  it  is  very  difficult  to  put  across  the  convincing 
story. 

I  miglit  spend  a  very  "brief  time  taking  a  look  ahead.  I  think  one 
of  the  panelists  said,  "Taking  firm  guidelines  from  the  past  and  looking' 
into  a  crystal  ball,  however  murky,  can  he  an  engaging  occupation." 

I  would  think  that  one  can  anticipate  an  even  deeper  penetration 
of  life  processes  in  the  1960's  and  this  is  coming  through  the  emerging 
scienc  .  of  physical  biology  which  has  "begun  to  make  its  impact  on  medical 
research,  and  which  promises  to  "become  .as  all-pervasive  as  biochemistry 
has  been  in  the  last  two  or  three  decades.    Physical  biology  brings  to 
biology  the  tools  and  models  of  thought  of  physics,  physical  chemistry 
and  mathematics.    Where  the  biochemist  has  studied  the  interaction  of 
ccfs^-j^annda ,  ^ho  phyaiool  blologiot  studies  the  physiQcQ.  characteristics 
r,f  the  rnoViqilrJO  pnr-]t       Pii-Sc1;i'"l'''>1-.  r-Karr^flj  PJicI         n-lgrx'ibutionj  Rirr^i 
-hDi^Sj  »r»i<^  4v1-nrrm?n'i'  ifi  rm  rr"+^T>>'rft  in-i^V.iKef-tltfific  cViaracierijitlcs  VjYiieh 
in  fact  facilitate  or  prevent  the  chemical  interaction.    He  is  conci«^5r»»4 
with  the  pl-iysicol  barriers  called  membranes  which  may  separate  molecules 
and  with  the  forces  affecting  diffusion  across  membranes,  a  process  which 
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ls essonl.iul  to  lire.    V/e  may  expect  throueh  physical  "biology  to  Increase 
Greatly  our  knowledge  of  nerve  Inipwloe  conduction  and  the  contractility 
of  muscle,  vlth  all  such  knowledge  can  portend  for  understanding  and 
improv-     therapy  of  the  many'  neuroniuscular  diseases. 

With  the  contribution  physical  "biology  will  make  in  the  1960's  I 
"believe  we  will  have  a  very  clear  answer  to  certain  puzzling  questions: 
\Vbat  is  a  virus?  Wliat  io  the  physical  basis  of  its  Intracellular  multi- 
plicaticn?    We  slxall  havp  precise  knowledge  of  the  role  of  viruses  In 
cancer.    We  sliall  have,  again  with  the  aid  of  tools  and  techniques  of 
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physical  biology  highly  potent  pxirified,  and  perhaps  modified,  viral 
antigens  for  the  prevention  of  many  of  the  viral  diseases  which  now 
we  are  only  beginning  to  recognize,  but  which  logically  will  hold  a  key 
to  many  of  our  disease  problems.    I  have  in  mind  here  many  of  the  area.s, 
for  example,  in  the  degenerative  neurological  diseases  which  probably 
have  their  origin  either  in  viral  infection  or  in  metabolic  defects, 
and  which  up  t'  the  present  time  have  been  completely  vmmanageable  as 
clinical  problems.    I  think  that  the  clues  as  they  are  developing  today 
for  the  first  time  begin  to  throw  some  light  not  on  the  solution  of  the 
•problems,  but  how  they  should  be  approached. 

Vl-jllo  physical  biology  can  be  expected  to  pervade  much  of  our 
biomedloul  reaearch  ia  the  100*8  6ftd  to  brif4g  P^.l.ulloiiij  to  inany  disease 
■proiiloiaa  before  the  end  of  the  deaade,  xno^.<(3  is  fenOl-iie?  (jliohgn  in  the  , 
dimension  of  medical  research  which  can  also  be  expected  to  continue  and 
to  make  It-;    r-.pact  on  health  care.    This  Is  the  ..change  in  the  scope  of 
medical  reccai'ch.    Juot  ao  we  ore  penetrating  even  deeper  Into  the  cell— 
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its  chcalcol  co-^ionouos  and  ph;>'sical  characteriGticG —  go  we  are 
"bz'Oadon i n£;  our  sichto  to  the  Gbudy  of  population  groupo  in  man's 
total,  environment,  in  our  search  for  causes  of  disability  and  premature 
death.    Epia'.miolocy,  vhich  in  the  early  part  of  this  centviry  contributed 
Creatly  to  the  c^i-f-^-oi  of  infectious  and  transraisslhle  disease,  is  nov 
and  vlll  dii.rlng  the  1960's,  "be  concerned  more  and  more  vith  the  problems 
of  chi'onic  illncsp.  Epldemioloj3y  has  already  provided  the  key  lead  to 
'the  relationship  of  certain  kinds  of  dietary  fat  and  the  development  of 
atheroscleroGis.    As  this  Icrid  l:ias  "been  pursued  in  the  laboratory  to 
elucidate  the  more  specific  factors  and  as  pract,ical  mct.bods  for  handling 
the  disease  in  ^r-  ips  as  veil  as  populations  are  developed,  tools  and 
■  techniques  of  epidemiology  and  biometrics  vlll  assist  in  assessing  the 
value  of  such    potential  control  methods  in  field  trials  among  various 
groups. 

In  the  field  of  cancer,  epidemiology  has  also  provided  us  vith 
leads,  such  as  observation  that  certain  types  oif  cancers  that  afflict 
some  groups  and  not  others,  that  differences  in  customs  and  dietary 
and  other  habits  between  groups  bear  a  relationship  to  the  occurrence 
of  different  forms  of  cancer.  Clarification  of  the  relationship  of  the 
vi|»Hi5ia^  iif  )?.^nt?a*"  wii-i  y^^vjl^'e  *»pifl«^ml.©lee;ie^v5,  «turty  4-n  tvfveing,  among 

jjSf^ati'Va  ^."ov!^v";J[  Vm^.  p/'i'ieltP  f-'irlon^  lt»  dancer  •■!ii;;i"^t^' ' '"^  l^y  that 
i;;i;&;ji,-|.p?y  ptvtdies  may  t^^^'^^.n,>.f^i 

li: .  •  broadening  of  the  ccope  of  medical  research  has  led  to  studies 
of  the  effect  of  the  social  group  and  its  pressureo,  and  at  times  conflicting 
deint...  ..    on  the  individual.    We  have  already  learned  how  these  can  cause,  in 
'  V.o  jnOivj.clA:ul,:;onflictG  and  frustrations  leading  to  somatic  cymptoms,  or 
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especially  In  the  yoiui^cr  and  older  individual  to  various  problems  and 
aaladJUGtiacnt.         can  expect  to  see  mucii  more  research  In  "behavioral 
science  in  the  1960's.    Employment  of  "behavioral  science  concepts  in 
physioloGical  research  has  already  led  to  new  fields  of  interdisciplinary 
investication,  such  as  cociophysiology: -the  study  of  the  reciprocal 
influence  of  human  phyciology  on  the  social  systems.    We  shall  see 
increasing  munbero  of  studies  in  the  field  of  "biology,  pliysiology,  "bio- 
chemistry, nciirochcmietry,  and  genetics  as  these  relate  to  the  "behavioral 
characteristi<:3  of  m?iii.    With  the  broau-:r  under r-.tondinG  of  the  chemistry 
of  the  brail.,  -^.tomy  of  the  variou.o' r.ubstructures  of  the  brain, 

and  the  genct.j.c  basis  for  raetabollEm  ve  vill  come  to  a  broader  under- 
standing of  the  normal  as  well  as  abnormal  behavior.    The  psycho -active 
drugs  have  opened  new  vistas  to  be  pursued  beyond  the  immediate  thera- 
peutic range  to^rord  the  ultimate  goal  of  increasing  knowledge  of 
causation  of  menial  disorder  and  its  prevention. 

Research  in  the  social  and  behavioral  sciences  will  also  "be 
turned  increasingly  to  studies  of  child  development  and  the  role  of 
social  and  psychological  factors  in  abnormal  and  normal  behavior  of 
children.    That  Is  another  thing  that  has  impressed  many  of  us.    I  think 
Vo  gXI  wlU  grant  the  l^c^arTrUri^a       Pisnt^ai  ?'etfv^fl«>ti1- an  vn1:6fe       Said  ts 

t;.«v>ait^?  prcgrams       investi&ati;;^-  Hnii  v.V.*>'ir  r»»i^  h^ih  il.nnrlequa'be 

baselines.    We  define  mental  retardation  as  a  depoxture  from  the  norm 
on  the  lower  side,  but,  not  having  examined  in  terms  of  concepts  of 
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development J  the  total  universe  of  vhich  the  abnormally  retarded  child 
is  a  part,  ve  are  quite  unable  to  make  definitive  progress.    So  ve  do 
the  hest  ve  can  "by  following  the  trial  and  error  means,  and  in  no 
sense  are  capable  of  approaching  these  problems  in  a  definitive  fashion. 

Similarly,  research  in  the  field  of  aging,  on  the  social  and 
psychological  functioning  of  the  aged,  and  of  the  effects  of  the  environ- 
ment on  them  vill  certainly  be  intensified.    The  goal  here  is  to  contrive  • 

not  merely  better  methods  for  their  care,  but  more  importantly,  better 
methods  whereby  the  full  potential  of  the  many  who  are  shown  by  psycho- 
logical test  to  have  retained  their  abilities  can  best  be  utilized. 

Man's  physical  environment — air,  water,  food,  and  the  upper 
atmosphere — and  its  affect  on  the  health  of  present  and  future  generations 
is  currently  the  subject  of  great  concern  and  considerable  biomedical 
research.    V/hile  we  can  hope  there  will  be  no  increase  in  the  cause  of 
our  most  immediate  and  grave  concern— radioactive  contamination  of  the 
environment— we  can  be  certain  that  biomedical  research  in  this  area 
will  be  intensified  during  the  1960's.    Meanwhile  our  problems  of  air 
and  water  pollution  even  if  not  increased  in  degree  or  extent,  are 
urgent  and  serious  enough  so  that  research  looking  to  their  solution 
will  \mdoubtedly  be  carried  on  in  this  decade  which  we  have  recently 
entered. 

In  addition,  we  can  expect  new  problems  of  disease  and  of  health 
care  and  as  we  extend  our  astronautical  explorations.-  Talking  about 
space  biomedicine,'  the  other  day  one  of  our  people  was  down  at  Cape 
Canaveral  and  he  said  that  the  man  in  charge  of  ^'the  whole  project  was 
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aooui  35  to  37  ^  ■  sz  old  and  as  far  ao  he  could  deterjilne  there  vas 
no  ono  worklns  thero  over  aLout  the  age  of  25.    My  connent  vac  that 
it  taker,  a  yo-ar)si3tcr  to  do  a  thing  like  that  because  if  they  choved 
me  one  of  thoiic  niic.i.;iles  I  vouldji't  even  have  fired  the  pin.  I 
would  have  "been  certain  it  could  never  get  off  the  ground. 

I  think  that  it  is  this  kind  of  conservative,  restrictive  thought 
that  is  iinpalrinc  the  preparation  for  ovx  studies  on  "biology  or  ■bio- 
medicine  of  r.i-:'  ':.    We  happen  to  live  in  an  environment  of  20  percent 
oxygen  nnd  i'O  prrc  tl-  n'> '.irc>[]cn.  vith  tracrj  cleruOntG  of  this,  that,  and 
the  other  thint;.     Tlierc  is  nothing,  however,  to  assure  us  that  this 
'is  the  best  cnvlronincni,,  that  much  advantage  might  not  come  from 
altering    th'  -    ■■■vl  vonmcnt.    We  happen  to  live  in  .an  environment  vhere 
ve  have  comi'lcbe  lack  of  any  control  over  the  trace  metals  that  enter 
our  system.    Wc  arrsurae  that  those  things  vhose  absence  of  lack  causes 
disease  are  essenl-ial,  but  ve  don't  knov  the  disease  that  is  caused 
by  those  that  are  generally  present.    In  other  vords,  a  biologist  has  _ 
to  take  a  step  back  and  look  at  biology  from  afresh  in  a  vholly 
ur/orejudlced  vay,  not  in  terms  of  the  conventional  diseases  that  ve 
are  heir  to. or  in  terms  of  the  conventional  concepts  of  a  given 
atmc^tiphpi-ic  prepnur**  of  t\  f^ivon  oompooitlon  vith     dtot  eontMnin(;; 
g^;,er^iiy  pi'eUy  WHCh         s&te  Vy^^  &t  VrtinSt    i'f.  P&uiti       Hmt  ve 
^      Just  stepping  back  before  -w^  xako  &  i.i^>4^4(5<i  VhT?*,  pe^i^i  ^-.p-t^fMT  Vi3-A 
meanderingo       una  the  fields  of  biology  tl-iat  could  have  profound 
impact  on  the  mundane  problems  of  today.    And  all  I  can  cay  is  that 
I  am  all  for  it,  and  I  hope  that  the  youngsters  vho  vould  be  villing 
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to  pu:5h  fb-xt  v'-i  or  Qivc  n  free  l:anl  o±  cncoui-ngcment,  "will  (^o  ahead 
cjid  do  it. 

But  to  return,  I  vnuld    like  to  sum  up  briefly  the  points  I 
have  made  vi  'h  rcf^ard  to  ■ -:dical  research  in  the  1960's. 

With  Lhc  continuing  grovth  of  medical  research  there  will  "be 
a  cOTi*--i.nuin2  neoa  Tor  manpower ,  especially  in  highly  sophisticated 
and  diversified  fields.    The  increase  in  complexities  of  medical  . 
r'^'^earch  will  require  inc-eased  facilities,         increased  resources, 
"both  manpower  rmo     '.  i-r.  ".  ■       The  research  it:;';:i  C  --vll].  intensified 
with  the  pho'.'-l.'.  -     -Lriencc.-.,  with  heavy  mathematical  overlay,  pervading 

r 

t.h-:  '.cene,      '  r_:xa  he  expected  to  arise,  partly  because  it 

is  H-i-iO  nature  oT  3cj.<,.iiLjric  research  to  reveal  frc^h  areas  of  icnorance 
as  1'..  reveals  new  fn.cto,  and  partly  from  the  chiiges  in  man's  environment. 
Finally,  the  research,  of  the  1960's  will  bring  advances  in  both 
therapeutic  and  preventive  medicine,  particularly  with  regard--and  I 
uiink  thi:;  is  predictable — to  the  environmental,  chronic,  behavioral, 
and  viral  diseaceo. 
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One  of  the  most  significant  developments  in  medical  re- 
search today  is  the  expanding  capability  and  application  of  auto- 
matic data  processing.    As  we  view  this  development-which  is 
comparable  to  current  trends  in  biophysics,   biomathematics  and 
biometry- -we  cannot  doubt  that  a  technique  of  tremendous  po- 
tentiality has  become  available.    The  major  purpose  of  this  Sym- 
posium is  to  report  actual  projects.    At  the  outset,  however,  we 
can  perhaps  afford  to  speculate  on  where  this  new  tool  may  be 
taking  us  and  what  doors  it  may  open  in  the  health  sciences. 

The  computer  is  an  instrument  capable  of  vastly  increas- 
ing the  speed,  precision  and  scope  of  data  processing,  storage, 
recall,   classification,   display,   evaluation,   and  control.    Such  a 
tool  can  be  expected  to  affect  many  branches  of  medicine  - -medi- 
cal records,  medical  care,  research  and  teaching.    It  seems 
likely  that  the  effects  will  be  general- -that  is,  pervasive  rather 
than  localized.    In  several  biomedical  fields,   they  will  be  pro- 
found. 

The  role  of  modern  data  processing  techniques  in  medi- 
cal research  is  twofold--peripheral  and  direct.    An  example  of 
peripheral  application  is  the  storage  and  retrievel  of  reports. 
More  direct  or  intrinsic  applications  include  those  in  which 
speed  is  of  the  essence,   such  as  "on-line"  data  processing.  As- 
sociative monitoring  in  experimental  surgery  is  typical.     Use  of 
the  computer  in  biological  simulation,  where  it  may  substitute 
for  an  experimental  subject,   represents  more  than  a  compression 
of  time. 

Within  these  categories  - -peripheral  and  direct  uses--many 
imaginative  applications  have  been  proposed.     Some  have  perhaps 
been  too  visionary.     Others  have  been  tested  with  considerable 
success,   contributing  solidly  to  medical  knowledge.     In  any  case, 
I  will  not  attempt  to  review  in  detail  this  impressive  body  of  ob- 
servation. 

It  seems  to  me  that  an  administrator  of  biomedical  pro- 
grams might  best  contribute  a  general  view  of  the  potential  and 
direction  of  medical  research  in  the  light  of  this  new  approach, 
automatic  data  processing. 
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Basic  Assumptions 


First  it  is  necessary  to  make  certain  basic  assumptions. 
One,  that  adequate  computer  access  will  eventually  be  available 
to  all  scientists.    Obviously,  economic  and  other  factors  are  in- 
volved,  only  some  of  which  can  be  clearly  delineated  at  present. 
Progress  to  date,  however,  indicates  that  this  assumption  is  not 
unreasonable. 

"Adequate  computer  access"  implies,  of  course,  not  only 
a  sufficient  number  of  instruments,  but  also  opportunities  for 
direct  working  relationships  with  scientists  and  technicians 
trained  in  computer  operations.    I  refer  to  biomathematicians, 
engineers,  statisticians,  specialists  in  programming,  and  others. 
I  am  also  assuming  that  electronic  processing  will  find  its  way 
into  all  peripheral  areas  where  it  can  make  a  definite  and  prac- 
tical contribution- -record  keeping,   storage  and  retrieval  of  data, 
and  the  like.    Many  of  these  are  proven  applications  that  will  cer- 
tainly be  extended. 

A  second  major  assumption  is  that  medical  scientists  will 
take  full  advantage  of  the  opportunities.    This  will  require  that 
they  modify  their  approaches  where  necessary--adopting,  for 
instance,  a  study  design  that  would  embrace  computers,  or  team 
up  with  experts  in  their  use.    It  will  require  that  investigators 
bridge  the  intellectual  barrier  between  the  biomedical  and  com- 
puter sciences.    More  mathematics  is  needed  in  the  one,  more 
biology  in  the  other.    This,  of  course,  involves  the  whole  prob- 
lem of  education,  extending  even  into  the  secondary  schools. 
Much  can  be  done,  however,  through  improved  communications 
among  interested  workers.    A  well-recognized  problem  of  com- 
munication prevails;   but  efforts  on  both  sides--as  represented 
for  example,  by  this  Symposium--are  leading  to  a  better  under- 
standing.   Medical  scientists,  in  some  fields  more  than  others, 
will  reorient  their  thinking  in  order  to  avail  themselves  of  the 
new  tools. 

Expansion  of  Modern  Data  Processing  in  the  Life  Sciences 


Full  realization  of  opportunities  calls  for  the  utilization 
of  electronic  aids  in  the  peripheral  areas  of  medical  research. 
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It  is  there  that  we  are  beginning  to  see  the  most  widespread  auto- 
mation.   Institutional  accounting,  processing  of  grants,  indexing 
of  the  scientific  literature--such  uses  are  prevalent  and  well  es- 
tablished.   Decisions  to  extend  them  will  be  administrative  rather 
than  scientific. 

Recent  experimental  extensions  include  the  arrangements 
for  the  I960  and  1961  annual  meetings  of  the  Federation  of  Amer- 
ican Societies  for  Experimental  Biology.    Electronic  data  process- 
ing was  used  effectively  in  scheduling  large  scientific  meetings, 
arranging  and  indexing  abstracts,  and  analyzing  the  cross-disci- 
plinary interests  of  biological  scientists. 

Another  example  is  the  National  Library  of  Medicine's 
electronic  system  for  indexing  and  searching  their  periodic  medi- 
cal literature.     This  project  may  make  an  important  dent  in  the 
complex  problems  of  communication  in  medical  research. 

You  may  all  be  aware  of  the  recent  organization  of  a  new 
professional  society,  BIO  (Biomedical  Information  Processing 
Organization),  which  is  generally  concerned  with  the  application 
of  automatic  data  processing  equipment  to  the  medical  sciences. 
I  cite  this  as  further  evidence  of  a  mounting  interest. 

Opportunities  in  modern  data  processing  have  been  ex- 
plored by  the  Advisory  Committee  on  Computers  in  Research, 
chaired  by  Dr.  Lee  Lusted.     The  committee,   established  to  ad- 
vise the  Director  of  NIH,  has  reported  its  conviction  that  one  of 
the  most  important  changes  ever  to  occur  in  medical  research 
is  now  in  progress --a  change  from  qualitative  and  descriptive 
efforts  to  the  emergence  of  a  true  quantitative  biomedical  science. 
"A  part  of  this  change,  "  the  committee  reports,   "is  represented 
by  the  recent  developments  in  biophysics,  bioplysical  chemistry, 
and  biomedical  engineering;    no  less  important  is  the  current  ef- 
fort in  the  field  of  biomedical  computing.  " 

The  committee  ventured  a  projection  of  growth  in  the  use 
of  computers  in  the  biomedical  field.    At  present  they  are  not 
used  in  more  than  an  estimated  5  percent  of  projects.    In  five  to 
ten  years,  the  committee  predicts,  automatic  computing  and  mathe- 
matical analysis  will  have  influenced  biomedical  research  to  such 
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an  extent  that  75  percent  of  all  projects  will  be  using  mathematics 
and  data  processing  and  at  least  50  percent  will  require  automatic 
computation.    No  one  can  say,   of  course,  how  accurate  these  es- 
timates are.     They  do  indicate  that  a  well-qualified  group,  after 
considerable  study,  foresees  a  wide  realization  of  opportunities 
in  the  near  future. 

Here  I  should  like  to  interject  that  the  main  limitation,  as 
we  the  authors  see  it,   is  not  at  present  the  supply  of  equipment-- 
though  cost  is  certainly  an  important  factor--but  a  prevalent 
failure  to  prepare  adequately  for  its  use.     The  computer  can  only 
be  applied  at  the  end  of  a  process  of  formulation  that  calls  for 
solid  data,  a  high  degree  of  competence,  and  plain  hard  work. 
This  conceptual  phase- -the  design  of  studies  and  the  formulation 
of  models--must  be  well  developed  if  the  computation  is  to  yield 
meaningful  results.    In  short,  the  input  must  be  soundly  conceived. 

Research  Areas  of  High  Potential 

The  research  fields  most  likely  to  be  affected  are  those  in 
which  data  processing  on  a  large  scale  is  required,   and  those  in 
which  computers  are  indispensable  for  revealing  obscure  correla- 
tions and  testing  mathematical  models  of  complex  biological  sys- 
tems.    I  should  like  to  mention  some  of  the  fields  or  approaches, 
in  which  computers  seem  to  offer  exceptional  promise. 

Epidemiology- -the  study  of  disease  in  the  aggregate--is 
a  field  that  depends  heavily  upon  mass  data  collection,  process- 
ing and  analysis.     There  is  reason  to  believe  that  we  are  on  the 
threshold  of  a  new  era  in  epidemiology,  particularly  as  applied 
to  chronic  disease.     The  methodology  of  the  discipline  involves 
essentially  the  detection  and  analysis  of  variations  in  disease 
incidence,  from  region  to  region  or  time  to  time,   as  a  step  toward 
identifying  causal  factors  in  the  environment.    It  is  a  method  that 
can  be  as  fruitfully  applied  to  noncommunicable  as  to  communicable 
problems.    In  recent  years  it  has  given  sharp  insights  into  cancer, 
arteriosclerosis,  nutritional  deficiencies,   obesity,  and  other  chronic 
conditions . 

With  respect  to  cancer,   we  owe  to  epidemiologic  tech- 
niques such  associations  as  skin  cancer  and  sunlight,  bladder  can- 
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cers  and  industrial  carcinogens,  lung  cancer  and  cigarette  smok- 
ing.    Preliminary  international  studies  have  revealed  variations 
in  the  incidence  of  certain  cancers  by  regional  and  racial  group- 
ings.    Geographic  differences  in  lung,   stomach  and  liver  cancers, 
for  example,   are  strongly  suggestive  of  still-unidentified  agents 
and  modes  of  action. 

In  cardiovascular  disease  all  evidence  indicates  some 
striking  geographic  variations  in  coronary  and  cerebrovascular 
mortality.     The  high  rate  of  cardiovascular  deaths  among  Japanese 
is  a  case  in  point.    Most  attempts  to  explain  such  observations 
have  been  focused  on  diet,  and  these  studies  continue  to  yield 
compelling  data.    Here,  though,  is  an  opportunity  to  investigate 
a  variety  of  other  possible  factor s - -environmental,  constitutional, 
behavioral --and  thus  to  bring  back  further  clues  to  the  laboratory 
and  clinic. 

There  are  many  opportunities  for  epidemiologic  research 
in  the  field  of  mental  health.     Environmental  relationships  in  the 
psychoses;    cultural  influences  in  juvenile  delinquency,  drug 
addiction  and  suicide;    adolescent  adjustment  in  other  cultures, 
especially  those  undergoing  transition  to  industrial  and  urban 
living--these  are  among  the  possibilities  that  come  to  mind. 
Very  little  has  been  done  in  mental  health  research  with  geographic 
range. 

Infectious  diseases,   of  course,  are  still  highly  amenable 
to  investigation  in  the  aggregate.    I  refer  to  the  ancient  scourges 
of  cholera,  brucellosis,  tuberculosis,  yaws,  nematode  infections, 
and  many  other  diseases  rampant  today  in  vast  areas  of  the  world. 
A  great  deal  remains  unknown  about  the  relationship  of  these  dis- 
eases to  geography  and  culture.    And  far  more  is  to  be  gained 
through  knowledge  of  those  relationships  than  clarification  of  the 
problem  at  hand.    Discoveries  in  malaria  and  yellow  fever,  for 
example,  helped  establish  at  the  turn  of  the  century  the  broad 
principle  of  insect  vectors --a  principle  that  might  have  been 
demonstrated  earlier  through  correlations  between  fever  and 
mosquitoes . 

Other  major  health  problems  begging  further  attention  by 
epidemiologists  are  congenital  defects,  diabetes,  hypertension, 
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sensory  disorders,  tooth  decay,  goiter,   and  rheumatic  diseases. 
These  problems  would  seem  particularly  vulnerable  to  well- 
designed  international  efforts  witli  adequate  aids  to  analysis. 
Conversely,  it  should  be  said  that  epidemiologic  studies  on  such 
problems  are  unmanageable  without  the  sophistication  and  hard- 
ware of  automatic  data  processing. 

Disciplines  or  approaches  that  can  be  expected  to  advance 
more  rapidly  through  use  of  computers  include  genetics,  nutrition, 
and  various  behavioral  sciences,  all  characterized  by  analysis  of 
multiple  variables.    Another  is  cardiovascular  dynamics,  with 
the  computer  as  simulator  of  organic  systems.    Another  is  stereo- 
chemistry where  the  computer  is  helping  to  solve  problems  in 
quantum  mechanics.    Still  another  is  neurophysiology,   a  field 
that  is  highly  computer  conscious.    And  closely  related  to  neurol- 
ogy is  that  branch  of  cybernetics  in  which  the  behavior  and  idio- 
syncrasies of  the  computer  itself  are  compared  with  functions  of 
the  human  brain  and  nervous  system- -notably  certain  aspects  of 
learning,  recalling,   and  so  forth.    This  list  of  disciplines  could 
be  much  longer.    It  will  serve,  however,  to  emphasize  that  many- 
approaches  to  health  problems  will  surely  become  more  productive 
as  they  incorporate  the  new  technology. 

Role  of  Federal  and  Private  Agencies 

What  is  the  role  of  the  Federal  Government  and  private 
supportive  agencies  in  this  process? 

First,  as  a  general  policy,  agencies  conducting  and  sup- 
porting research  should  encourage  the  advance  of  computer  science 
as  an  integral  part  of  fulfilling  their  statutory  mission. 

Second,  they  should  recognize  the  growing  potential  of  cer- 
tain biomedical  fields  and  foster  their  development.  Encourage- 
ment should  be  given,  for  example,  to  physical  biology,  bio- 
engineering,  biomathematics  and  biometry- -the  fields  most  de- 
pendent upon  and  enriched  by  advanced  instrumentation.  In- 
creased support  of  research  and  research  training  is  indicated 
in  neurophysiology,   cardiology,  genetics,  and  other  fields  I  have 
mentioned. 
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Support  of  instrumentation  centers  is  another  technique 
by  which  NIH  will  be  able  to  foster  the  use  of  computers  in  medi- 
cal science.    Such  centers  have  been  advocated  by  interested  in- 
dividuals and  groups  both  inside  and  outside  the  Government,  in- 
cluding expert  witnesses  at  congressional  hearings  on  legislation 
for  NIH  programs.    Among  the  staunch  proponents  of  instrumenta- 
tion centers  over  several  years  have  been  Francis  Schmitt,  Paul 
Klopsteg,  Stanhope  Bayne-Jones,   Sidney  Farber,   Howard  Rusk, 
William  Kubicek,  Vladimir  Zworykin,  Boisfeuillet  Jones,  Senators 
Lister  Hill  and  Hubert  Humphrey,   and  Representative  John  Fogarty. 

The  appropriation  bill  for  fiscal  1962  directs  NIH  to  support 
resource  centers  and  designates  biomedical  instrumentation  centers 
as  one  type.     The  Congress's  wishes  in  this  matter  are  expressed 
in  proposed  legislation,  discussions  on  the  Senate  Floor,  reports 
of  the  appropriations  committees,   and  several  reports  by  non- 
federal consultants.     Thus  Congress  has  authorized  NIH  to  make 
grants  for  a  limited  number  of  regional  centers  organized  to  con- 
duct research  in  medical  electronics  and  other  instrumentation. 
Senator  Humphrey,   as  quoted  in  the  Congressional  Record,  made 
this  statement  with  regard  to  the  proposed  bill:    "1  particularly 
cite  the  opportunity  for  advanced  research  with  analog  and  digital 
computers .  " 

In  developing  criteria  for  the  NIH-supported  centers,  the 
following  needs  must  be  considered: 

1.  The  need  for  communication  and  collaboration  between 
the  fields  of  instrumentation  and  medical  research    It  is  plain 
that  the  appropriations  committee  means  by  "instrumentation"  the 
engineering,   mathematics,  and  physical  science  directed  to  the 
development  and  utilization  of  complex  instruments. 

2.  The  need  for  a  synthesis  of  the  two  fields  so  as  to  ad- 
vance the  science  of  bioengineering. 

3.  The  need  for  an  institutional  focal  point  in  medical  re- 
search where  instrumentation  is  the  primary  object.     The  center 
should  serve  the  biomedical  sciences  as  a  physical  facility,  clear- 
inghouse and  catalyst,   affording  a  new  research  dimension. 
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4.  The  need  to  foster  the  sciences  of  biomathematics 
and  biomedical  electronics,  with  particular  emphasis  on  the  ap- 
plication of  computers  to  biomedical  problems. 

5.  The  need  for  facilities  providing  instruments  and  pro- 
fessional staffs,  where  medical  scientists  can  do  research  and 
consult  with  experts  in  instrumentation.    Such  facilities,  regionally- 
accessible,  would  permit  concentration  of  scarce  talent  and  ex- 
pensive or  delicate  equipment. 

6.  The  need  for  training  in  the  development  and  applica- 
tion of  instruments  in  medical  research.    This  should  range  from 
the  training  of  technicians  in  the  application  and  maintenance  of 
scientific  instruments  to  specialized  postdoctoral  experience  of 
the  highest  level. 

7.  The  need  for  professional  positions  in  bioengineering, 
biomathematics  and  related  disciplines.    These  should  include 
permanent  positions  on  the  faculties  and  research  staffs  of  insti- 
tutions maintaining  the  resource  centers  or  of  the  centers  them- 
selves. 

Such  considerations  have  led  to  the  following  working 
definition: 

A  biomedical  instrumentation  center  is  a 
national  or  regional  resource  primarily- 
staffed  by  and  available  to  scientists  of 
various  fields.    It  is  organized  to  conduct 
and  facilitate  research  on,   or  by  means  of, 
instruments  which  are  under  development 
or  cannot  be  readil-y  duplicated,   or  require 
scarce  manpower  to  operate.    These  in- 
struments or  their  products  may  be  ex- 
pected to  advance  medical  science. 

These  are  broad  criteria  and  leave  major  points  to  be 
established--optimum  location,   specific  objectives,  fundamental 
and  long-term  financing.     The  basic  grant  for  each  center  is  to 
be  in  the  neighborhood  of  one  or  two  million  dollars,  and  ad- 
ditional grants  ma-y  be  made  for  specific  research  and  training 


projects.    Further  details  will  have  to  be  worked  out  before  we 
can  formally  consider  applications,  but  we  are  ready  to  discuss 
proposals. 

Finally,   Federal  and  private  agencies  with  intramural  re- 
search operations  should  explore  the  use  of  computers  in  their 
own  programs.    NIH  is  conducting  and  evaluating  an  automatic 
data-processing  operation  in  its  Division  of  Research  Services, 
which  makes  computer  facilities  available  for  scientific  projects 
as  well  as  administrative  uses.     The  experience  of  such  programs 
should  be  evaluated  and  reported. 

Role  of  the  Computer  Industry 

As  to  the  role  of  the  computer  industry,   one  might  suggest 
the  following,   speaking  from  the  viewpoint  of  the  medical  sciences. 

First,  development  of  the  new  tools  should  be  continued, 
particularly  with  a  view  to  versatility  in  meeting  medical  research 
needs.     The  industry  should  be  commended  on  its  initiative  and 
success,  particularly  in  recent  years,   in  adapting  and  introducing 
data-processing  equipment  to  the  biomedical  field. 

Second,   it  should  further  the  training  of  computer  scientists 
and  technicians.    A  study  might  be  in  order  on  the  manpower  need, 
both  as  to  quantity  and  levels  of  training. 

Third,  the  industry  should  help  in  achieving  better  com- 
munications between  the  biomedical  and  computer  fields--a  recip- 
rocal responsibility  that  must  be  met  in  two  ways.     On  the  one 
hand,  the  medical  scientist  must  learn  to  use  the  new  tools --and 
the  industry  can  give  further  aid  in  this.     On  the  other,  the  com- 
puter scientists  should  seek  more  opportunities  to  work  on  bio- 
medical problems  directly,   in  collaboration  with  medical  scien- 
tists who  are  in  contact  with  problems,  patients  and  study  ma- 
terials.   Basic  problems,  like  that  of  establishing  the  sequence 
of  amino  acids  in  the  protein  chain,   should  be  attacked  jointly 
at  the  conceptual  level.    In  medical  research  the  constant  adapta- 
tion of  instruments  to  new  and  complex  problems  often  demands 
combinations  of  talent  from  the  two  fields. 
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The  Computer's  Future  in  the  Biomedical  Sciences 

The  future  of  automatic  data  processing  in  the  medical 
sciences,  even  if  we  make  the  usual  basic  assumptions,  is,  of 
course,  unpredictable.    But  this  much  we  can  say  with  certainty: 
the  computer  is  a  tool  of  major  importance,  with  a  definitely  ex- 
panding potential.    In  many  situations  it  is  valuable  or  promising, 
in  others  indispensable.    It  might  be  said  without  exaggeration 
that  we  have  entered  the  Age  of  the  Computer. 

The  transition,  as  I  have  indicated,  will  be  gradual  at 
first  and  will  accelerate.    It  is  best  if  this  process  can  be  a 
natural  one;   that  is,  we  should  do  what  is  necessary  to  enable 
the  computer  to  seek  its  own  level--not  push  it  too  hard.  The 
instrument  cannot  transcend  the  programs  presented  to  it  or  the 
data  fed  into  it,  and  there  is  danger  of  squandering  a  presently 
limited  resource  through  gadgetry.    I  look  toward  medical  schools, 
universities  and  special  training  efforts  as  the  best  mediums  for 

introducing  the  new  technology  into  medical  science.  , 

N 

One  of  the  potentials  is  the  further  development  of  a  rela-  ' 
lively  new  discipline,  bioengineering.  This  may  be  expected  to  3 
take  its  place  with  biochemistry  and  biophysics. 

Finally,  I  should  like  to  say  that  I  set  a  high  value  on  con- 
ferences such  as  this  one,  in  which  studies  with  automatic  data 
processing  can  be  reported  and  new  uses  explored.    I  see  every 
indication  that  you  will  have  a  very  stimulating  and  productive 
meeting. 
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The  Reseai'ch  Outlook  for  Health 
Je^zos       Shannon^  I-I.D.** 


thene  of  this  meeting  is  "Light  on  the  Puture— A  Realistic 
ApprocLcl-.  wO  Plannins  the  Later  Years."  -Such  a  theme  calls  for  attention 
t<'.  the  .^..wlooli  for  health,  vith  soeig  delineation  of  vhere  research  u:^y 
•I — e  us  daring  the  next  fev  decades  in  tha  prevention  and  treatment  of 
wlsease.    As  representatives  of  a  vide  spectrum  of  vl^^vpoints  on  the 
subject  of  aging,  you  are  of  course  interested  in  the  xi:plications  of 
probable  advances  l:t--£i9di««k3r-«cioKce  on  the  aging  individual  and  his  rv--.e 
in  society. 

In  the  year  2000,  now  les.  than  forty  years  ahead,  vhat  vill  "be 
the  Stat-  of  our  health? 

We  may  look  toward  the  intervening  decades  with  hope,  and  even 
a  .,  rgt  :  sasure  of  -  confidence  •    If  we  put  aside  potential  adverse  con- 
c    _on-     .*uh  as  large-scale  war  and  other  ^controlled  hazards— assume 
tl^.t  thcsse  "Will  not  become  actualities— the  Immediate  future  should 
b      J  b.  w-cer  health  for  more  and  more  people. 

Lvon  the  statisticians  foresee  a  bright  future.    Consider  some 
of  their  projections.    They  predict  that  by  the  year  2000  the  average 


•i^Raad  by  David  E.  Price,  M.D.,  Deputy  Director,  National  Institutes  of 
Health,  at  the  general  session  of  the  Annual  l-Iseting  of  The  National 
Council  on  Aging,  New  York,  October  10,  I96I. 

Director,  National  Institutes  of  Health;  Assistant  Surgeon  General, 
Public  Health  Service,  U.S.  Department  of  Health,  Education  and  Welfare. 
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expectancy  of  life  ai'ter  age  60  vill  increase  frou  17. 5  years  to  22 
years,    Hsart  disease  for  nea  50  years  of  a^e,  they  assuss,  will  cause 
death  at  about  half  its  present  rate. 

now  regarded  as  oh^-^o  will  include  laany  still-productive 
citizens.    And  what  is  today  middle  a^e  vill  "be  a  flowering  of  maturity. 

Prospective  Advances 

Those  vho  deal  in  cold  statistical  projections  are  not  alone  in 
visualizing  such  a  future.    Kany  authorities  in  clinical  and  applied 
research  are  vith  them.    They  foresee  vastly  improved  techniques  and 
instrunisnts  for  disease  prevention,  including  immunizing  agents  end 
diagnostic  tiethods.    They  expect  great  advances  in  treatment  through 
the  application  of  laaovledge  from  research,  particularly  in  biochemistry, 
biophysic.-^,  surgery,  and  various  restorative  techniques. 

Those  vho  vork  in  the  basic  fields  of  biomedical  science  today, 
vhile  less  concerned  vith  the  immediate  application  of  knovled^e  than 
those  in  medical  practice,  are  very  much  aware  of  th©  world,  and  by  and 
large  are  hopeful  of  major  progress  against  the  enemies  of  health  in  the 
coming  decades.    They  are  so  for  the  very  good  reason  that  they  have  seen 
new  research  opportunities  open  where  before  there  was  only  darkness.  To 
lacntion  ona,  there  was  little  hope  a  few  years  ago  that  arteriosclerosis 
could  become  a  subject  for  productive  research.    Today  it  is  being  at- 
tacked on  so  many  fronts  that  to  discuss  this  body  of  work  even  sketchily 
would  require  many  hours. 
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Kesearch  breeds  research,  as  it  vere,  and  opens  new  pathvmys 
into  the  unlaiov/n  that  chaLlenre  the  iriagir^tion.    Meanwhile  research 
produces  results  •;hich  those  vho  apply  knowledge  can.  use  to  save  and 
extend  life.    Yesterday's  discoveries  have  "brought  us  today's  galas, 
and  the  process  £oes  cn.    It  is  not  idle  speculation  to  predict  a 

■  ^:\\ 

^utTjr-c  of  ^o-.7ledse  and  its  application  vhich  increase  nan^s  healthful 

A 

and  prcchictive  years. 

nature  of  He search 

Another  base  for  projection  is  gained  by  exaiaining  the  nature  of 
research  in  the  life  sciences.    One  significant  aspect  of  cedical  research 
is  its  dir:ensi::in.    I  refer  sixiply  to  such  things  as  its  asiount,  scope,  and 
depth.    Involved,  of  course,  arc  facilities  (including  buildings  and  instru- 
ments), clcilled  canpover,  and  other  resources  such  as  financial  support. 

It  is  net  necessary  here  to  describe  the  extraordinarily  rapid 
gro-.7th'  of  nedical  research  during  the  past  decade  or  so.    The  expansion 
of  recearch  facilities,  vhile  still  lagging  behind  demonstrated  needs, 
has  c-cn  sisable;  and  there  have  been  considerable  additions  to  the  pool 
of        led  i::anpower  in.tha  life  sciences,  though  hero,  too,  there  are 
Ciho-'z^-Z^z  that  raust  be  overcoaie.    Increases  in  financial  cuppoxii,  the  most 
publicized  aspect,  are  finding  nev  channels,  such  as  broader  support  of 
insliituticr^,  so  that  the  yield  frcca  the  research  dollar  can  remain  high. 

It  can  be  safely  said  that  most  Americans—and  people  everywhere 
for  that  matter— earnestly  vish  ^  larger  proportion  of  man's  scientific 
chills  and  financial  resources  to  be  devoted  to  the  constructive  task  of 
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.   conquering  the  diseases  and  disabilities  that  "beset  him.    In  this 
ELtrsospherv-  cf  pu"blic  interest  and  desire^  productive  ciedical  research 
vill  cor.tinuQ  to  £row. 

C-rovth,  then,  is  a  part  of  the  nature  of  radical  research,  and 
its  dimensions  give  us  evidence  for  predictin2  future  advances.  Loohing 
"baclr^ard  over  the  past  decade,  ve  can  see  how  the  e:roanding  diriensions 
of  resee-*ch  have  led  to  tangible  health  benefits— nev  preventives,  treat' 
ments,  ar.d  i-c-itorative  laeasures  that  have  saved  or  extent— :c.  literally 
nillions  cf  lives.    This  trend  can  be  confidently  projected  into  the 
future. 

Increase  in  Scope  and  D3T3th 
Let  us  turn  to  two  other  diriensions  of  research:    its  scope  and. 
depth.    I  aa  spealiins  Jicw  of  the  substance  of  research— the  ran^e  of 
problei::s  attacked,  or  width  of  the  frontier,  end  the  depth,  precision 
end  cor:plexity  of  penetration.    Here  also  are  grounds  for  optinisa.  A 
Eedical  scientist  of  twenty-five  or  thirty  years  aso  would  be  emazed 
and  bewildered  by  today's  research  scene.    And  this  illustrates  a  laajor 
research  trend:    ever  new  horizons  are  being  established.    Anong  the 
Eioi-e  rotable  changes  is  an  extension  froia  the  study  of  individual  body 
processes  in  health  and  disease  to  stxidies  of  the  patient,  of  groups, 
and  of  total  environnents. 

Epidemiolo.T/j  an  Err:f?r£dng  Tool 
The  alliance  of  disciplines  not  forcierly  engaged  in  shoulder-to- 
shoulder  partnership  with  the  laboratory  and  clinical  worker  is  helping 
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to  Eralce  this  possible.    For  exe:rple,  there  has  been  increased  appli- 
cation of  the  methodologies  of  epidsaiolosy  and  ■bio:::strics,  extending 
the  Etiidy  of  disease  in  the  a^S^^^gs-te,    This  resciirce,  \;hich  has  proved 
Itself  repeatedly  in  the  cccszursicable  and  nutritional  deficiency 
diseases,  is  ncv  givins  valuable  insights  into  chronic  health  problens. 
In  cancer,  cardiovascular  diseases,  neurological  and  sensory  disorders, 
dental  illness,  and  other  prcbleas,  epidsciolosic  studies  are  penetrating 
and  clarifi'-ing.    They  ore  yielding,  for  exarnple,  nev  and  vital  inforraation 
on  precisely  hcv,  vhere,  vhen,  and  vhon  disease  strikes  or  ivills. 

jTnese  studies,  of  course,  do  not  provide  final  solutions  or  cures, 
nor  is  it  their  purpose  to  do  so.    Fnat  they  do  achieve  is  the  isolation 
of  data  for  subsequent  study  and  elucidation—Hiata  on  specific  factors 
vhich  cause  or  contribute  to  the  disease  in  ouestionl 

The  potential  of  the  epiderdologic  approach  in  chronic  disease  is 
illustrated  by  studies  in  the  cardiovascular  field.    In  recent  years 
tentawive  detcrrrinants  have  been  identified  for  finding  high-risk, 
corGr^_*y-:::^rcne  individuals  before  clinical  events  occur.    Arxng  the 
deterr^inant^  are  such  factors  as  weight,  blood  pressure,  blood  cholesterol, 
thyroid  function,  carbohydrate  cetabolisa,  kidney  function,  faciily  history, 
erioking  history,  and  activity  status. 

Although  Esasurenents  and  tests  for  such  factors  are  far  fros:; 
perfect— are  themselves,  in  fact,  the  subject  of  research—the  available 
r  aas  are  enough  to  enable  progress.    Seme  of  the  factors  that  are 
-sociated  vith  incroased  risk  cf  heart  disease  may  lend  theaselves  to 
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preventive  or  corrective  ceaimres.    Bict,  for  eiouirple,  ic  cae  that  h2.z 
SLlready  received  cttentioa.    Let  us  conj:idcr  diet  resecrch  vith 

pe^icule^  recpect  to  athsrosclerocis,  the  fom  of  hardening  of  the 
£-rc^ric3  vhich  leads  to  i:ioct  heart  attacks. 

Research  LX-ldoace  on  Diet 

Scicnticts  have  the  vorldja^  hypothesic  that  high  levels  of  fat 
in  the  diet^  particularly  saturated  fats,  lead  to  elevation  of  cholesterol 
level-,  in  the  "bloody,  and  that  elevated  hlood  cholesterol  in  turn  favors 
the  z^ra  rapid  progression  of  atherosclerosis. 

IThe  first  elenent  in  the  hypothesis  appears  to  "be  xrell  estah- 
lished.    Blood  levels  of  cholesterol  can  "be  icrportantly  influenced  hy 
the  a:zount  and  nature  of  the  fat  in  the  diet. 

STae  second  eleinent  in  the  hypothesis  has  not  "been  proved.  Sup- 
porting evidence  so  far  is  of  ea  inferential  and  circumstantial  hind. 
The  correlations  that  have  heen  noted  hetveen  elevated  cholesterol  levels 
end  seVwi-ity  of  atherosclerosis  are  izpressive,  hut  nonetheless  only 
correjLations . 

Since  it  is  clear,  hovever,  that  other  factors  than  blood  lipids 
or  fats  contribute  to  the  genesis  of  atherosclerosis,  it  is  not  surprising 
that  the  correlations  are  iriperfect  and  that  20225  persons  vith  norzial 
cholesterol  levels  have  the  disease  and  cone  vith  high  levels  do  not.  Even 
thou£h  the  correlations  are  less  than  absolute,  they  ore  important  as 
research  questions  that  mist  "be  answered. 
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Cbtainin^  the  fullest  possible  l:novlod::;e  concemins  the  hypothesis 
vill  require  lar^e-scaJLe  rc-sesjrch.    Thic,  hcwever,  Eust  be  preceded  by  a 
erect  decil  of  £;rcundvorIc — contir;uou3  end  careful  planains,  and  s^p"'']  "Ccale 
studies  to  find  and  test  etudy  designs,  criteria,  and  nsthods.    Only  vi'uh 
this  hcliir^  un  vould  large-scale,  controlled^ diet  studies  "bo  advicablc. 

CJne  r;roundworli  Is  advancin;:^  through  the  collaborative  efforts  of 
i_i-y  disciplines,  csianc;  thea  cardiolo^J',  physiolo:ry,  nutrition,  rietebolisu, 
bicchezdstry  and  epidemiology*    The  decision  vhcther  to  conduct  lar^e- 
scale  investigations  cust  avait  the  results  of  such  pilot  studies,  and 
these  ^■'lll  recuire  several  years, 

The  point  of  this  is  that  it  veil  illustrates  the  increasin:^  scope 
of  epideniolo^ic  research,    l-^anvrhile  a  great  deal  of  research  is  goin^ 
cn  in  laboratories  and  in  the  field,  not  only  cn  diet  but  cany  other  areas 
of  oppor-bunity  in  the  attach  cn  atherosclerosis.    They  lend  real  pronise 
of  future  solutions  to  this  najor  disease  of  our  tires. 

thus  the  perspective  of  nadical  research  has  been  broadened. 
A  vide  variety  of  nev  scientific  skills  is  being  brought  to  bear  on  im- 
portant health  problesis. 

Depth  in  I^-odsrn  Research 
As  I  mentioned  earlier,  greater  depth  is  one  of  the  najor  charac- 
ristics  of  nodern  medical  research.    In  delving  toward  the  essential 
core  of  health  problems,  research  has  attained  degrees  of  penetration 
that  vo\ild  have  been  thought  fanciful  not  long  ago.  ■ 


Scientists  are  ncv  able  to  exanins  the  ininuta  structure  and 
functions  ox  th.e  cell  end  tha  intriccte  systcns  vlthin  tbs  cell.  On 
another  level  they  are  able  'co  c:ci::2iine  the  economy  of  the  "body  as  a 
vhole— its  energy  balance,  the  exchange  of  foodstuffs,  and  the  endocrine 
factors  effective  in  •producing  changes  in.  these.    ^Jid  they  can  delineate 
the  relationship  of  many  cyste::is  to  the  cell,  the  ors^n^  the  or^an 
systens,  and  the  total  indi/idaal.    Such  studies  "in  depth by  nodem 
technioues  have  opened  vast  ne-r  horizons  and  give  another  valid  reason 
for  a:a  cptiinistic  outlooli. 

Eere,  then,  is  a  nev  ability  highly  irnorwant  fron  the  stan^oint 
of  nedicine  at  the  point  of  application— the  ability  to  translate  obser- 
vations, tLsually  described  in  isolated  eystexs,  to  the  total  orcacasn 
and  to  its  eccnci:y  in  health  and  disease.    It  is  an  ability  quite 
recently  acquired.    It  ste:::s  frca  the  advances  of  modem  "biochecJ-stry, 
vhich  had  its  "beginnings  in  the  late  1950 's,  and  the  extensive  develop- 
r:ent  of  isotopic  tracer  techniques  in.  the  late  19^*5.    Armed  vith 
powerful  nev  research  tools,  inodera  biochesiistry  has  pervaded  all 
aspects  of  medical  research,  evea  including  the  description  of  disease, 
its  prevention,  end  curiae.    It  io  comonly  heard  in  research  circles 
rhat  this  is  the  Age  of  the  Biochesiist. 

Using  these  nev  techniques,  modern  science  has  "been  able  to 
establish  a  vhole  new  concept  of  disease.    There  is  now  a  precise 
description  of  the  specific  biochemical  defectf  vhich  produce;^  sichle 
cell  anemia,  alkaptonuria,  galactosemia,  and  phenylketonuria,  all 
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relatively  rare  conditions.    Ko  one  can  predict  v'itb  certainty  hov 
far  this  biociicrical  defects  concipt  can       to  provide  the  sarie  kind 
cf  clarification  in  the  iiore  cc~:r.on  cetabolic  di£ord.ers. 

Biit  current  progress  is  cein^  nade— in  understanding,  for  instance, 
the  specific  deficiency  in  iietaoolisa,  that  "underlies  diabetes.    For  other 
illustraticnD,  there  ere  searchin:;:  studies  of  fat  netaholisn  and  fat 
transport  in  relation  to  fatty  deposits  in  the  arteries.    Such  studies 
are  roore  than  hopeful,    they  strongly  indicate  that  the  tiTr.e  E:ay  not  be 
too  distant  vhen  ve  shall  have  a  broad  nev  unders-tandinr;  of  the  basic 
processes  involved  in  norzial  fanction"^  and  their  deransenent,  and  thus 
a  rational  basis  for  prevention,  asielioration,  or  cure. 

G-srcntolo/ry  -  A  Csvelcoinr::  Seicnce 
This  croup  will  be  particularly  interested  in  the  develop:aent 
of  Gerontology  as  a  pro:sisins  expect  of  the  ne-sr  science  of  medical  research 
focused  on  a^ing.    Eere  a^^iin  ve  see  indications  cf  nev  dimensions,  a 
brcadenl:-c  cf  scope,  a  penetration  tovrard  Greater  depths. 

*-..e  chan^as  that  characterise  a^in^  affect  lii'o  and  health  in  the 
vholc-  body  and  in  its  every  cell.    And  their  influence  extends  si^yiifi- 
cantly  "ceyond  the  individual,    'ihey  affect  his  faraily,  associated  ^^cups, 
thi  ^o"-mr>:'ty,  regions,  the  nation.    The  influences  £:r.or<3-Gur-»pcp:il-atian. 
cf  the  a^in^i  process  and  the  degenerative  diseases  ore  soiietiaies  subtle, 
scinetlr.es  brutal,  and  always  present  a  staggerlns  problem  end  burden  in 
their  econoziic,  social,  end  hur:an  inpact.    Therefore,  to  study  videly  and 
deeply  the  agins  process  and  its  effects  is  of  vast  inportancs,  especially 
in  viev  cf  the  "unique  expoxislci^  of  our  older  population. 
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A^ins  research  is  vre stilus  vlth  as  knotty  a  grcap  of  problems 
as  'the  Eilnd  of  rum  has  ever  po£:ed,    What  is  egins?    T-Jhy  does  it  occur? 
la  aslng  an  inexorable  process?    If  not,  can  it  "be  retarded  or  otherwise 
zzuDdlfled  to  lainiiilze  loss  of  vigor  and  ability  as  the  individual's  years 
of  life  extend? 

To  approach  ansvers  to  such  questions,  a  trenendous  ernount  of 
fundamental  vork  raist  be  undertaken,    ThlB  is  one  of  the  xsost  serious 
needs  of  Gerontology,  end  one  in  vhich  only  a  heginnins  has  been  made  • 
so  far.    The  cnlist^isnt  of  various  scientific  disciplines,  including 
many  previously  oentioned,  is  itself  a  prohlem  that  mst  be  solved  in 
order  to  achieve  n.^lTmrm  progress. 

But  progress  is  being  nade.    There  is  energing  a  nev  research 
outlock  in  the  field  of  gerontology  and  it  is  Eost  premising.    A  brief 
glance  at  sons  of  the  research  and  its  directions  is  revarding. 

Aniiuals  studied  in  the  field  of  gerontology  range  from  single- 
colled  protozoa  through  priiiates.    The  slii^Jlest  animals,  such  as  protozoa 
and  coelenterates,  are  especially  useful  in  studies  on  age  modifications 
in  cellular  phenomena  or  in  the  functions  of  siorple  organ  systems.  Age 
changes  in  more  complex  systems  end  the  role  of  genetics  in  a^ng  can  "be 
studied  advantageously  in  intermediate  a.nlmals  such  as  insects,  vhose 
short  lifespans  also  permit  observations  to  be  made  frcsa  birth  to  death. 

The  study  of  aging  in  hi^aer  animals,  vhile  more  cocrplex  and  difficult, 

I'M 

provides  data  on  physiological  systems  more  cd-nirlir.sr-vo  those  of  man. 

The  primary  concern  of  gerontology,  however,  is  to  learn  more 
ehout  aging  and  its  physiological  and  psychological  ramifications  in  • 
humans.    Though  many  qviestions  about  aging  might  be  answered  by  flnlmnl 
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OatlocV:  In  Pssearch 

Vhat  then,  in  this  setting  of  ns-w  and  chaasins  flir  ens  ions  of 
research— Lot li  in  gerontology  aiid  chronic  disease— lies  ahead  &s  ve 
speciilate  upon  the  next  fev  decades? 

For  one  thins,  -until  a  frontal  attack  upon  the  great  disease 
disablers  and  killers  hecoaes  possible,  ve  vill  see  an  array  of  in- 
creasin^ly  effective  drugs,  and  4i»<:-K:^'^s^2i5  rational  approaches  to  their 
use.    These  "will  be,  in  effect,  the  end  results  of  the  funrlr.:r:ental 
science  of  yesterday  and  today.    It  io  not  difficult  to  nake  such  a 
prediction. 

But  what  about  soria  of  the  practical  results  that  may  ensue 
froa  the  fundamental  science  of  tomorrow?    Is  It  possible  to  conceive 
even  deeper  penetration  into  life  processes  and  to  visualize,  even 
g-ut  diialy,  Bccisthins  of  what  they  isay  rceaa? 

It  is  possible.    It  la  not  cere  guessing  to  predict,  with  the 
present  tejiipo  of  nedical  research  and  a  more  rapid  tenipo  and  strong 
research  continuum  tcmorrow,  that  in  the  next  decade  physical  blolo^ 
win  periisatre  icedical  research  as  biocheaistry  does  now.  Physical 
biolosy  i=  the  general  area  of  science  which,  while  not  physics,  chemistry 
or  biology-,  encoE^jasses  a  portion  of  each.    It  is  one  of  the  most  chal- 
lenging new  frontiers.    It  brings  to  biology  the  most  modem  instrumentation 
and  tools,  the  mx^dels  of  thought,  and  most  Important  of  all,  scientists 
from  fields  i;Ltherto  unenlisted  in  medical  research— physics,  physical 
chemistry,  and  mathematics.  .  '  • 
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Federal  Support  of 
Research  Careers 

Government  joins  universities  to  increase  the  number 
of  career  appointments  in  research. 

James  A.  Shannon  and  Charles  V.  Kidd 


For  some  years  it  has  been  evident 
to  qualified  observers  that  the  absence 
of  adequate  numbers  of  stable  career 
opportunities  for  scientists  has  been  an 
increasingly  important  barrier  to  the 
establishment  of  a  sound  research  struc- 
ture for  the  nation  as  a  whole. 

During  and  since  World  War  II,  uni- 
versity research  in  the  United  States 
has  been  heavily  dependent  for  support 
upon  federal  grants  and  contracts.  This 
support  i?  often,  although  not  always, 
provided  for  long  periods  of  time.  In 
many  fields  of  science,  support  for  re- 
search has  grown  at  a  pace  exceeding 
the  capacity  of  universities  to  staff  the 
programs  from  their  regular  sources  of 
income.  The  staffing  problem  has  been 
solved  in  various  ways.  Large  research 
organizations  have  been  set  up  outside 
universities.  Government  laboratories 
have  been  expanded.  Finally,  universi- 
ies  have  adopted  practices  enabling 
them  to  undertake  larger  research  pro- 

Dr.  Shannon  is  director  of  the  National  In- 
stitutes of  Health,  Bethesda,  Md.  Dr.  Kidd 
is   associate   director   for   institutional  relations. 


grams  without  committing  a  corre- 
spondingly larger  proportion  of  uni- 
versity funds.  These  practices  have 
included  such  steps  as  payment  of  the 
salaries  of  faculty  members  and  other 
professional  people  from  research  grant 
and  contract  funds. 

Increasing  numbers  of  investigators, 
particularly  at  the  assistant  and  asso- 
ciate professor  levels,  receive  all  or  a 
large  part  of  their  income  from  research 
grants  and  contracts.  This  situation 
arises  not  from  reluctance  to  pay  staffs 
from  stable  funds,  or  from  misgivings 
as  to  the  quality  of  the  group  whose 
salaries  are  derived  from  grants  and 
contracts.  The  research  programs  of  the 
nation  have  simply  expanded  more  rap- 
idly than  the  financial  base  of  stable 
funds  available  to  universities.  This  de- 
velopment has  been  necessary  to  expan- 
sion of  research  in  universities,  but  it 
has  had  some  unfortunate  consequences. 
First,  the  number  of  investigators  whose 
salaries  are  dependent  upon  renewable 
research  grant  or  contract  support  has 
now  become  so  large  as  to  create  an 


unhealthy  degree  of  uncertainty  as  a 
built-in   characteristic   of  the  system. 
Second,  many  of  the  individuals  con-  - 
cerned,  and  their  families,  lead  a 
of  hand-to-mouth — or  grant-to-gra] 
existence.  This  is  not  conducive  to 
best  work,  nor  is  it  an  equitable  ar- 
rangement. Third,  the  salary  arrange- 
ments have  tended  in  academic  institu- 
tions to  be  a  devisive  force,  by  creating 
a  group  of  scientists  who  have  few — 
and  in  many  cases  no — teaching  respon- 
sibilities. Finally,  the  system  does  not 
provide  an  adequate  investment  in  the 
future  research  capacity  of  the  nation 
by  strengthening  the  teaching  process 
to  the  optimum  degree. 

The  Public  Health  Service,  with  the 
approval  of  the  Congress,  is  in  the 
process  of  initiating  a  program  aimed 
directly  at  the  solution  of  these  prob- 
lems in  the  fields  of  medical  and  related 
research.  This  article  deals  with  the  de- 
velopment of  this  program  for  increas- 
ing the  stability  of  research  careers  in 
medical  research  through  the  grant  pro- 
gram of  the  National  Institutes  of 
Health.  In  this  presentation,  in  addition 
to  defining  the  principles  of  the  opera- 
tion of  this  new  program,  we  discuss 
some  of  the  problems  which  have  aris- 
en during  the  early  stages  of  its  im- 
plementation. Most  of  these  stem  from 
new  relations  that  are  emerging  between 
the  federal  research  support  programs 
and  institutions  of  higher  learning. 

In  essence,  this  is  a  case  study  of  the 
problems  which  arise  when  the  federal 
government  supports  research  in  uni- 
versities which  have  responsibilities  ex- 
tending beyond  research  to  teaching.  If 
the  federal  government  looks  to  the  re- 
search capacity  of  the  nation  10  or  20 
years  in  the  future,  as  well  as  its  cur- 
rent research  capacity,  it  must  be  con- 
cerned with  the  ability  of  the  people 
who  will  be  investigators  in  the  coming 
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decade  and  beyond.  Those  people  are 
now  students,  and  they  are  being  taught 
in  universities.  Accordingly,  if  the  fed- 
eral government's  concern  for  medical 
and  related  research  is  to  be  a  continu- 
ing concern,  it  must  take  into  account 
the  training  of  investigators  for  the 
future,  as  well  as  the  support  of  scien- 
tists who  are  now  fully  trained.  This 
transition  from  support  of  medical  re- 
search in  a  narrow  sense  to  support  of 
the  full  structure  and  range  of  activities 
necessary  to  provide  a  sound  scientific 
program  in  medicine  and  the  related 
sciences  for  the  indefinite  future  is  the 
central  problem  of  federal  research  pol- 
icy in  this  area  of  research  support.  The 
problems  involved  in  establishing  a 
sound  program  for  supporting  careers 
in  research  are  a  specific  aspect  of  the 
e  general  problem, 
he  Committee  of  Consultants  on 
heal  Research  to  the  Committee  on 
Appropriations  of  the  United  States 
Senate  issued  in  May  1960  a  report, 
"Federal  Support  of  Medical  Research," 
which  recommended  that:  "Funds  should 
be  provided  through  the  National  In- 
stitutes of  Health  in  fiscal  year  1961  to 
support  the  establishment  of  200  re- 
search professorships  in  medical  and 
dental  schools  and  the  basic  science  de- 
partments of  colleges  and  universities  at 
a  salary  level  of  $20,000  a  year,  the 
funds  to  be  made  available  to,  and  ad- 
ministered by,  the  respective  institu- 
tions." 

Subsequently,  $2  million  was  appro- 
priated for  this  purpose,  and  an  an- 
nouncement of  the  plan  to  establish  a 
"research  professorship  award"  was 
made.  The  guides  for  administering  this 
program,  although  issued  at  that  time, 
were  subsequently  withdrawn  and  re- 
vised. The  original  guides  were  as  follows. 

1 )  Schools  could  nominate  full  pro- 
fessors (with  provision  for  nomination 
of  associate  professors  in  unusual  cir- 
cumstances.) 

«  2)  Awards  would  be  competitive, 
and  selection  would  be  based  upon  the 
distinction  of  the  nominee.  In  the  words 
of  the  brochure  announcing  the  pro- 
gram, "Career  Research  Professors  will 
be  selected  for  support  on  the  basis  of 
demonstrated  capacity  to  pursue  with 
distinction  a  professorial  career  in  in- 
dependent research  and  teaching,"  in 
the  fields  of  medicine,  dentistry,  public 
health,  and  related  sciences. 

3)  Schools  could  nominate  persons 
with  tenure,  and  with  income  derived 
from  stable  sources,  provided  they 
agreed  to  use  the  released  money  for 
other  professional  positions  in  the  school. 


4)  Awards  would  be  for  5  years  and 
would  be  renewable. 

These  guides  were  discussed  with  a 
large  number  of  individuals  from  uni- 
versities and  with  representatives  of  pro- 
fessional organizations.  At  that  time, 
questions  raised  by  these  individuals 
related  chiefly  to  such  matters  as  the 
eligibility  of  faculty  members  with  ad- 
ministrative duties,  the  firmness  of  the 
federal  commitment  to  provide  stable 
support,  the  fate  of  the  award  if  the 
awardee  changed  schools,  and  other 
matters  largely  of  an  administrative 
nature. 


Problems  with  the  Original  Program 

Over  the  ensuing  months,  as  institu- 
tions selected  candidates  under  these 
initial  guidelines,  some  more  funda- 
mental questions  arose  in  the  minds  of 
persons  in  the  institutions  and  in  the 
federal  government.  These  were  as 
follows. 

1 )  Some  institutions  had  begun  to 
have  misgivings  over  the  terms  of  a 
program  which  involved  the  federal 
government,  even  indirectly,  in  the 
selection  of  professors. 

2)  Some  institutions  were  reluctant 
to  make  nominations  because  they  did 
not  v.'ish  to  place  full  professors  in  na- 
tional competition  with  each  other  or 
with  professors  from  other  institutions. 

3)  Other  institutions  were  reluctant 
to  make  nominations  because  they  felt 
that  the  award  would  not  be  stable, 
basing  this  view  upon  the  words  of  the 
guide  indicating  that  the  awards  would 
be  initially  for  5  years  with  a  promise 
of  support  for  the  additional  years, 
contingent  upon  annual  appropriations. 

4)  On  the  part  of  the  federal  govern- 
ment, it  was  realized,  as  applications 
were  received,  that  there  had  not  been 
an  adequate  understanding  with  the  uni- 
versities as  to  the  nature  of  the  com- 
mitments that  both  they  and  the  federal 
government  should  assume  if  a  program 
for  career  support  were  to  be  fully 
acceptable  and  productive,  and  of  the 
qualifications  of  candidates. 

5)  When  the  applications  were  re- 
viewed OS  a  group,  it  was  found  that  a 
high  proportion  of  the  applicants  were 
full  professors  of  high  distinction  who 
were  approaching,  or  who  had  entered, 
the  final  stages  of  their  careers.  Each 
institution  acted  in  good  faith  within  the 
terms  of  the  guides,  but  the  group  as  a 
whole  did  not  possess  characteristics  in 
accord  with  the  intent  of  Congress. 

6)  It  was  also  found  that  a  high  pro- 


portion of  the  nominees  were  full  pro- 
fessors with  tenure.  The  effect  ol  the 
program  would  have  been  largely  to 
release  the  university  funds  formerl- 
used  for  the  payment  of  the  salaries  t 
full  professors  for  the  appointment  of 
junior  faculty.  This  was  not  the  intended 
major  effect  of  the  program,  as  de- 
scribed to  and  accepted  by  the  Congress. 
Thus,  the  desired  objective  of  providing 
greater  opportunities  for  stable  career 
support  for  individuals  paid  from  grant 
funds  would  have  become  a  secondary 
and  purely  fortuitous  result  of  the 
program. 

No  one  of  these  reservations  was  con- 
clusive. Some  of  them  were  mutually 
exclusive,  and  they  were  given  various 
weights  by  those  concerned  with  the 
program.  But  in  total,  they  constituted 
substantial  reason  to  review  with  care 
both  the  fundamentals  and  the  operat- 
ing guides  for  the  program.  Such  con- 
siderations led  the  National  Advisory 
Health  Council,  a  group  of  citizens  ad- 
visory to  the  Public  Health  Service,  to 
pass  a  resolution  on  15  March  1961 
which  recommended  "That  the  Career 
Research  Professorship  Program,  in  its 
present  form,  be  abandoned  before  im- 
plementation in  the  form  of  specific 
awards." 

In  the  light  of  this  resolution  and  ot 
further  consideration  of  the  applica- 
tions and  the  guides,  a  Committee  on 
Career  Research  Professorships,  which 
had  been  convened  to  make  recom- 
mendations on  applications,  was  asked 
to  consider  the  basic  elements  of  the 
program  and  to  advise  on  its  future. 

On  the  basis  of  the  considerations 
brought  forward  by  this  group,  and  of 
further  deliberation,  it  was  decided  (i) 
not  to  make  awards  under  the  existing 
guides:  (ii)  to  return  the  appropriated 
S2  million  to  the  Treasury;  (iii)  to 
revise  and  issue  new  guides  as  quickly 
as  possible:  (iv)  to  return  all  applica- 
tions with  a  request  that  institutions 
review  them  in  the  light  of  new  guides 
and  make  new  nominations;  and  (v)  to 
make  awards  in  the  second  half  of 
calendar  year  1961. 


Policy  Questions  Clarified 

Experience  with  the  original  guide^ 
sharpened  some  points  of  policy  whicF 
had  hitherto  not  been  clearly  stated.  \ 

1 )  A  program  designed  to  provide 
stable  career  opportunities  for  the  large 
group  of  capable  investigators  receiving 
support  from  unstable  sources — largely 
grants  and  contracts — could  not  simul- 


taneously  serve  effectively  to  provide 
awards  to  career  research  professors 
who  would  be  selected  for  support  on 
he  basis  of  demonstrated  capacity  to 
jrsue  with  distinction  a  professorial 
career.  The  program  had  to  be  designed 
to  do  one  or  the  other. 

2)  A  program  designed  to  increase 
the  number  of  scientists  supported  from 
stable  funds  could  not  be  based  on 
standards  encouraging  nomination  of 
persons  with  assured  positions  and 
assured  income.  The  program  would 
have  to  be  designed  primarily  for  those 
whose  incomes  were  derived  from  un- 
stable sources. 

3)  There  should  be  no  possibility 
that  the  inference  might  be  drawn  from 
the  program  guides  that  the  federal 
government  was  selecting  professors. 

4)  If  the  program  were  to  provide 
a  source  of  income  more  stable  than 
that  provided  by  research  grants,  the 
federal  government  would  have  to  make 
awards  with  the  firm  intention  of  con- 
tinuing them  for  the  productive  careers 
of  those  selected.  Awards  in  segments 
of  5  years,  renewable  upon  review  at 
the  end  of  each  5-year  period,  would 
not  provide  the  necessary  stability. 

5)  Whether  the  program   was  de- 
gned  solely  for  persons  engaged  full 

Lime  in  research  and  teaching,  or 
whether  those  engaged  in  research  and 
teaching  on  a  part-time  basis  would  be 
eligible,  was  a  question  to  be  decided. 
Furthermore,  if  only  full-time  persons 
were  to  be  eligible,  "full  time"  would 
have  to  be  defined.  The  original  guides 
were  silent  on  this  point. 

6)  A  federal  program  designed  to 
provide  stable  career  opportunities  in 
academic  and  other  research  environ- 
ments involves  a  long-term  relationship 
between  the  institution  and  the  federal 
government.  The  institutions,  as  well  as 
the  federal  government,  must  assume 
appropriate  responsibilities  for  the 
career  stability  of  those  given  federal 
awards.  This  question  was  not  dealt 
with  in  the  earlier  guides. 

The  points  enumerated  above  seem 
in  retrospect  to  be  the  kind  of  con- 
clusion that  one  would  reach  by  quiet 
and  fairly  brief  reflection.  The  fact  that 
many  experienced  people  from  univer- 
sities, foundations,  independent  research 
organizations,  and  the  federal  govern- 
ent  did  not  reach  these  conclusions  in 
^  e  initial  discussions  bespeaks  the  com- 
plexity of  the  problems  that  arise  when 
a  new  policy  affecting  long-range  gov- 
ernment-university relations  is  adopted 
by  a  federal  agency,  and  particularly 
when  answers  must  be  stated  quickly. 


New  Guides 

The  re-examination  of  the  premises 
underlying  the  original  program,  and  of 
the  specific  guides  for  the  program,  led 
to  the  development  of  a  new  program 
concept  and  a  new  set  of  guides.  The 
program  has  been  designated  the  "NIH 
Research  Career  Award  Program."  In 
summary,  the  revised  program,  which 
will  go  into  effect  during  the  federal 
fiscal  year  that  began  1  July  1961,  has 
the  following  characteristics. 

1 )  The  primacy  of  the  intent  to  in- 
crease the  number  of  stably  financed 
academic  and  other  research  positions  is 
established.  Accordingly,  candidates 
whose  salaries  are  derived  primarily 
from  research  grants  or  contracts  and 
from  similar  sources  of  relatively  short 
assured  duration  will  be  given  pref- 
erence. 

2)  Conversely,  the  objective  of  pro- 
viding awards  designed  to  recognize 
outstanding  scientific  excellence,  and  to 
provide  status  and  prestige  to  the  in- 
dividual and  his  institution,  is  sub- 
ordinate. The  awards  will  be  com- 
petitive, and  the  standards  for  awards 
will  be  high,  but  the  area  of  competition 
will  be  primarily  among  those  whose  in- 
comes are  from  sources  of  relatively 
short  assured  duration. 

3)  To  provide  a  system  for  support 
of  research  careers,  it  is  necessary  to 
distinguish  between  various  levels  of 
career  development,  because  the  needs 
of  individuals  and  institutions  vary  at 
different  levels.  Accordingly,  two  groups 
of  awards  have  been  established.  "Re- 
search career  development  awards"  are 
designed  for  those  who  are  in  the  early 
years  of  research  careers.  To  be  eligible, 
candidates  must  have  had  at  least  3 
years  of  relevant  research  or  profes- 
sional experience  after  receiving  the 
doctorate.  Awards  are  for  5  years, 
renewable,  upon  adequate  justification, 
for  5  additional  years.  "Research  career 
awards"  are  designed  for  those  with  sub- 
stantial experience  who  are  already 
launched  upon  research  careers;  these 
awards  will  provide  support  for  the  full 
career  of  the  individuals  who  are 
selected. 

4)  An  important  objective  of  the 
program  is  to  strengthen  research  insti- 
tutions, while  providing  support  to  in- 
dividuals. To  provide  a  continuing  link 
between  the  individuals  selected  and 
their  institutions,  a  number  of  ties  to 
the  institution  are  preserved  under  the 
program.  Awardees  are  expected  to  par- 
ticipate in  the  general  activities  of  the 
institution,  including  teaching.  Awards 


are  not  made  to  individuals  but  are 
made  to  institutions  on  behalf  of  in- 
dividuals. The  NIH  award  will  be  con- 
sistent with  the  salary  scale  of  the 
institution  for  persons  with  comparable 
experience  and  accomplishments.  Fi- 
nally, the  institution  is  asked  to  nomi- 
nate for  "career  awards"  only  those 
whom  it  would  wish  to  have  as  per- 
manent staff.  Taken  together,  these 
provisions  should  link  the  institution 
and  the  awardees  effectively  under  a 
program  which  provides  salaries  from 
a  federal  agency. 

5)  The  awards  are  intended  to  provide 
sufficient  compensation  to  permit  those 
who  are  selected  to  devote  their  careers 
to  research  and  teaching.  Consistent 
with  the  principle  that  awardees  are 
intended  to  be  integral  members  of 
faculties,  or  of  research  staffs  of  non- 
academic  institutions,  the  award  will 
correspond  to  the  salary  paid  by  the 
institution  to  other  persons  with  com- 
parable attainments.  Since  the  object  of 
the  program  is  to  free  people  for  careers 
in  research  and  teaching,  those  who  re- 
ceive awards  will  be  expected  to  devote 
themselves  full  time  to  these  activities. 
However,  the  award  recipients  will  be 
expected  to  engage  in  the  usual  ancillary 
activities  of  faculty  members,  such  as 
writing,  delivering  occasional  outside 
lectures,  and  serving  on  advisory 
groups,  and  they  may  receive  the  usual 
compensation  for  such  work.  Awardees 
will  also  be  expected  to  practice  their 
professions,  as  may  be  indicated,  in 
connection  with  their  teaching  and  re- 
search duties,  and  in  order  to  maintain 
their  professional  skills.  However,  they 
may  not  retain  personal  income  from 
practice. 

Scope  of  the  Program  and  Its  Future 

The  program  has  been  devised  to 
meet  very  clearly  defined  and  limited 
objectives.  Accordingly,  many  individ- 
uals of  high  competence  will  not  be 
eligible,  and  many  institutions  may  find 
that  they  either  cannot  or  do  not  wish 
to  nominate  <persons  for  awards.  For 
example,  some  medical  schools  which 
permit  their  faculty  members  to  retain 
substantial  sums  from  the  practice  of 
medicine  may  feel  that  they  prefer  their 
present  system  and  do  not  wish  to  make 
the  changes  required  to  make  faculty 
members  eligible. 

The  fact  that  candidates  with  unstable 
incomes  will  be  given  preference,  and 
the  concurrent  administrative  intent  to 
sustain  high  standards  of  excellence,  will 
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tend  to  concentrate  awards  below  the 
senior  academic  levels.  This  is  the  case 
because  the  prevailing  practice  is  to 
give  first  priority  in  the  use  of  firm  in- 
stitutional funds  to  the  payment  of 
salaries  to  the  most  able  senior  faculty 
members.  If  the  needs  for  firm  funds 
for  payment  of  salaries  to  outstanding 
persons  progressing  to  senior  positions 
expand  more  rapidly  than  the  firm  insti- 
tutfonal  funds  available  for  salaries,  the 
federal  funds  for  career  support  will 
become  progressively  more  important 
at  the  senior  levels. 

In  terms  of  money,  $4  million  is 
available  in  the  year  that  began  1  July 
1961  for  the  Research  Career  Award 
Program.  It  is  anticipated  that  this  will 
finance  about  275  awards. 

As  a  long-range  possibility,  amalga- 


mation of  parts  or  all  of  this  program 
with  the  new  General  Research  Sup- 
port Grant  program  will  be  considered. 
The  General  Research  Support  Grant 
provides  broad  aid  for  medical  and 
related  research,  not  support  in  the  form 
of  aid  to  specified  projects  or  programs. 
The  General  Research  Support  Grant 
is  a  single  grant  to  an  institution,  allow- 
ing it  to  meet  those  direct  costs  of  re- 
search not  covered  by  other  forms  of 
research  support  which  are,  in  the  judg- 
ment of  the  institution,  most  urgent. 
For  these  grants,  $20  million  will  be 
available  in  calendar  year  1962  to 
schools  of  medicine,  dentistry,  osteop- 
athy, and  public  health.  The  grant  will 
be  increased  and  extended  to  other  in- 
stitutions engaged  in  medical  and  re- 
lated research  in  subsequent  years. 


To  view  federal  support  for  research 
in  universities  in  perspective,  the  Re- 
search Career  Award  Program  repre- 
sents a  shift  towards  emphasis  upo'" 
the  long-term  support  of  highly  qual. 
fied  people  for  research  and  teaching, 
as  constrasted  with  support  of  current 
research.  The  General  Research  Sup- 
port Grant  represents  a  trend,  evident 
in  the  actions  of  a  number  of  federal 
agencies  and  most  explicitly  in  the  in- 
stitutional grant  of  the  National  Science 
Foundation,  toward  aid  to  research 
and  education  on  a  broad  basis,  detailed 
determinations  being  left  to  the  institu- 
tions. Accordingly,  the  long-range  rela- 
tionships between  the  programs  must 
be  taken  into  account  in  considering  the 
evolution  of  the  grant  programs  of  the 
National  Institutes  of  Health. 
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Mr.  FoGARTY.  Dr.  Shannon,  we  are  ready  now  for  your  opening 
statement  on  the  National  Institutes  of  Health. 

Gejteral  Statement 

Dr.  Shannon.  Mr.  Chairman  and  members  of  the  committee,  I  am 
very  happy  to  be  able  to  report  to  you  that,  since  the  last  time  I  ap- 
peared before  this  committee,  there  have  been  very  significant  forward 
strides  both  in  the  substance  of  biomedical  research  and  in  the  further 
development  of  effective  NIH  grant  support  programs  for  this  vitally 
important  work.  When  the  committee  examines  the  record  of  this  past 
year,  I  am  confident  that  it  will  find  ample  justification  for  its  faith  in 
this  country's  scientists  and  research  institutions  and  for  its  firm  sup- 
port of  their  efforts. 

ACHIEVE3IENTS  OF  NIH 

With  your  permission,  Mr.  Chairman.  I  should  first  like  to  discuss 
briefly  the  substantive  progress  tliat  has  been  made  in  our  understand- 
ing of  disease  and  of  tlie  biological  processes  on  which  health  depends. 
It  is  to  this  end  that  all  NIH  programs — and  the  congressional  appro- 
priations which  make  them  possible — are  directed.  It  is  in  terms  of 
scientific  progress,  on  the  one  hand,  and  the  unsolved  problems  that 
remain,  on  the  other,  that  the  ellectiveness  of  existing  programs  and 
the  need  for  their  continuance  or  expansion  must  be  judged. 
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ADVANCE  IX  GENETICS 

Two  recent  achievements  by  XIH  scientists  deserve  special  mention. 
One  of  these  has  been  described  by  the  press  as  '"the  paitial  cracking  of 
the  genetic  code."  Briefly,  what  has  happened  is  that  a  stable  labora- 
tory system  has  been  developed  for  synthesizing  proteins  from  amino 
acids  (as  is  done  by  all  living  cells)  in  a  way  that  throws  light  on  the 
role  of  individual  nucleic  acids  in  this  synthesizing  process.  The  evi- 
dence suggests  that  a  particular  type  of  nucleic  acid  will  cause  the  sys- 
tem to  select  a  particular  amino  acid,  from  the  20  or  more  available,  for 
the  synthesis  of  specific  proteins.  This  is  the  first  step  toward  catalog- 
ing the  efi'ects  of  nucleic  acids  which  are  believed  to  be  the  means  by 
which  hereditary  characteristics  are  transmitted.  An  understanding 
of  this  process  will  lay  the  foundation  for  a  whole  series  of  develop- 
ments that  may  some  day  give  man  control  over  a  host  of  congenital 
disabilities  and  predispositions  to  disease. 

IDENTIFICATION  OF  AN  niPOKTANT  CAUSE  OF  rNEUJIONIA 

Ajiother  veiy  important  development  is  that  a  member  of  an  ob- 
scure group  of  microbes,  known  as  pleuropneumonia-like  organisms  or 
PPLO,  has  for  the  first  time  been  identified  as  an  important  cause  of 
pneumonia.  This  so-called  Eaton  agent,  which  was  discovered  in 
1944,  is  the  first  PPLO  shown  to  be  responsible  for  a  disease  in  man. 
The  method  for  growing  this  PPLO  will  permit  the  specific  diagnosis 
of  a  common  form  of  pneumonia  and  facilitate  the  developmem  of ,a 
vaccine.  However,  the  long-range  importance  of  this  work,  which 
was  done  by  two  XIH  scientists  and  a  member  of  the  Wistar  Listitutc 
in  Philadelphia,  is  that  a  whole  group  of  organisms  not  hitherto  known 
to  cause  human  disease  is  now  suspect. 

In  a  statement  which  must  deal  with  several  major  aspects  of  XIH 
activity,  it  is,  of  course,  impossible  to  survey  all  the  many  facets  of 
biomedical  research.  The  report  on  the  highlights  of  research,  wliich 
has  already  been  submitted  to  the  committee,  describes  several  hundred 
significant  contributions  which  have  been  added  to  the  record  of 
achievement  during  the  past  year.  I  cannot  say  with  certainty  which 
of  these  items  will  be  recognized  2,  5,  or  10  years  from  now  as  having 
made  the  greatest  contribution  to  the  welfare  of  mankind — without 
the  benefit  of  hindsight  it  is  impossible  to  make  a  final  evaluation  of  a 
piece  of  research.  The  further  pursuit  of  some  startling  ne^v  discov- 
eries will  probably  lead  us  up  blind  alleys  while  some  observation,  of 
little  immediate  interest  and  of  no  apparent  relevance  to  any  particu- 
lar problem,  may  well  turn  out  to  be  the  first  step  in  a  fruitful  line  of 
research  and  may  ultimately  be  regarded  as  having  been  a  major 
breakthrough.  Such  is  the  nature  of  research,  especially  in  the  biolog- 
ical sciences  which  still  lack  a  comprehensive  theoretical  basis  and  in 
■which  most  research  must,  necessarily,  continue  to  be  empirical  and 
many  advances  will  be  fortuitous.  This  fluidity  of  the  biological 
sciences  is  a  strong  argument,  Mr.  Chairman,  for  maintaining  a  broad 
national  research  effort.  Only  by  continuing  to  press  forward  on  all 
the  fronts  that  hold  any  promise  of  success  can  we  hope  to  conquer 
the  dread  diseases  to  which  man  falls  victim. 

I  shall,  therefore,  not  attempt  to  catalog  wliat  seems  to  be  the 
most  outstanding  research  results  of  the  past  year.  Specific  examples 
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of  progress  in  many  fields  will  be  presented  in  the  testimony  of  the 
Institute  directors.  I  should,  however,  like  to  take  a  few  minutes  to 
describe,  by  waj'  of  example,  the  progress,  the  opportunities,  and  the 
problems  in  two  broad  fields,  each  of  which,  in  its  own  way,  is  at  a 
turning  point :  virolog}'  and  research  in  atherosclerosis. 

VinOLOGY  AND  HIE  XEKD  FOR  DASIC  KESEARCII 

Viral  research  is  a  field  which  has  seen  major  achievements  during 
the  past  few  years  and  in  wliich  dramatic  further  advances  seem  to  lie 
just  over  the  horizon.  The  accelerated  pace  of  research  in  this  field 
IS  largely  due  to  improved  laboratory  techniques  which,  at  the  time 
of  their  development,  were  far  removed  from  any  clinical  problem. 
More  readily  controllable  and  simpler  tissue  culture  methods  have 
facilitated  the  isolation  and  cultivation  of  viruses  and  the  production 
of  vaccines.  More  refined  use  of  the  electron  microscope  has  made 
it  easier  to  identif}-  viruses.  ]\Iore  sophisticated  immunological  meth- 
ods have  made  it  possible  to  relate  specific  viruses  to  specific  diseases. 

One  happy  result  of  the?e  technical  advances  was  the  Salk  polio 
vaccine  which  has  already  had  a  crushing  effect  on  the  prevalence  of 
this  tragic  disease.  Oral  vaccines  for  two  of  the  three  types  of  polio 
were  licensed  for  production  during  the  past  year.  These  oral  vac- 
cines, made  from  attenuated  live  viruses,  are  more  easily  administered 
and  will  provide  immunity  more  rapidly. 

DEV'ELOP^rEXT  OY  AN  EFFECTIVE  MEASLES  VACCI.XE 

"We  may  look  forward,  in  the  not  too  distant  future,  to  an  effective 
measles  vaccine.  A  number  of  trials  by  various  investigators  have 
already  been  completed.  ^Members  of  the  staff'  of  the  Division  of 
Biologies  Standards  are  already  conducting  a  large-scale  pilot  study 
of  a  live  virus  vaccine  in  west  Africa,  where  measles  is  accompanied 
by  a  very  high  death  rate.  At  the  same  time,  the  Communicable  Dis- 
ease Center  in  Atlanta  has  arranged  trials  in  five  metropolitan  areas 
in  this  countiy  of  a  killed  virus  vaccine  and  a  mixed  course  of  injec- 
tions using  both  vaccines.  Initial  production  of  the  vaccine  and  the 
development  of  standards  of  safety  and  potency  are  underwav. 

Although  measles  is  usually  a  fairly  mild  disease  in  this  country, 
because  general  health  and  nutritional  standards  and  clinical  care  of 
the  disease  are  good,  it  is  actually  responsible  for  more  deaths  than 
poliomyelitis  and  may  lead  to  encephalitis,  with  resultant  mental  re- 
tardation, to  deafness,  or  to  other  complications.  A  practical  measles 
vaccine  will  therefore  be  a  welcome  addition  to  the  physician's  arma- 
mentarium. 

The  development  of  the  measles  vaccine  provides  a  good  example 
of  the  complexities  of  medical  research  and  the  amount  of  work 
that  must  precede  the  clinical  application  of  a  so-called  breakthrough. 
It  was  first  suspected  that  measles  was  a  virus  disease  as  long  ago  as 
1905  and  this  fact  was  pretty  well  established  by  1930.  But  the 
techniques  then  available  did  not  make  it  possible  to  identif}-  the 
viru.s.  It  was  finally  isolated  in  1954  and  since  then  intensive  work, 
involving  a  number  of  conferences  called  by  NIH  to  resolve  various 
developmental  and  clinical  problems,  has  led  to  the  two  vaccines  that 
are  now  being  tested.    To  move  from  the  first  isolation  of  a  virus  to 
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field  tests  of  two  vaccines  in  7  years  is  rapid  progi-ess,  Mr,  Chairman, 
and  it  illustrates  why  medical  research  must  have  long-term  support 
to  yield  the  results  of  which  it  is  capable. 

PROGRESS  IX  COMCAllXG  RESPIRATORY  DISE^\SE 

Great  strides  are  now  being  made  in  the  attack  on  acute  respiratory 
diseases  which  are  a  le^iding  cause  of  death  among  infants  and  are 
responsible  for  more  temporaiy  disability  among  adults  than  any 
other  factor — the  population  as  a  whole  averages  1.2  respiratory  ill- 
nesses per  year.  1Vell  over  half  of  these  illnesses  are  believed  to  be 
due  to  viruses.  Some  30  or  40  respiratory  viruses  have  already  been 
identified  and  many  more  are  suspected.  A  very  important  develop- 
ment of  the  past  year  ^\  ai  the  discovery  that  one  of  tliese  viruses  is 
responsible  for  a  major  portion  of  severe  respiratory  disease  in  youne: 
children  and  for  a  significant  amount  of  milder  adiilt  illnesses. "  This 
holds'out  the  hope  that  a  single  vaccine  may  be  developed  which  will 
effectively  reduce  the  incidence  of  respiratory  illness,  especially  among 
children. 

CANCER  RESEARCH 

The  committee  is  well  aware  of  the  anxious  work  being  done  on  the 
role  of  viruses  in  cancer.  This  is  an  extraordinarily  complex  field 
in  which  many  hopeful  leads  have  been  turned  up  but  in  which  there 
also  seem  to  be  many  unexpected  blind  alleys  and  paradoxical  re- 
sults. The  latest  advance  in  this  research,  annoimced  only  a  few 
months  ago,  is  the  visualization  by  an  electron  microscope, 'and  the 
subsequent  successful  extraction,  of  nearly  pure  virus  from  the  blood 
of  rats  with  \"irus-induced  leukemia.  Most  of  the  viral  research  in 
cancer  to  date  has  been  with  animals  yielding  results  that  are  not 
directly  applicable  to  man.  Scientists  are  now  searching  for  possible 
leukemia-causing  viruses  in  human  patients.  There  is  reason  to  hope 
that  the  isolation  and  identification  of  such  viruses  may  pave  the  way 
for  the  development  of  a  vaccine,  but  I  must  stress,  Mr.  Chairman, 
that  in  our  present  state  of  knowledge  this  development  may  still 
be  a  long  way  off. 

I>XREASEn  rXDERSTAXDIXG  OF  VIRUSES 

Perhaps  the  most  significant  long-term  development  is  to  be  found 
in  our  approach  to  a  better  understanding  of  the  nature  of  viruses. 
The  long-accepted  concept  of  viruses  as  entities — somewhat  analo- 
gous to  bacteria  but  ver\-  much  smaller — has  given  way  to  the  view 
that  a  virus  may  be  only  a  phase  in  the  life  cycle  of  large  and  bio- 
logically important  molecules.  A  chemically  definable  nucleic  acid 
has  been  extracted  from  some  viruses  and  was  foimd  to  have  the 
same  infectious  prop3rties  as  the  virus  itself.  It  therefore  appears 
probable  that  nucleic  acids  are  sometimes  contained  in  a  corpuscular 
structure  known  as  a  \'irus  and  sometimes  exist  in  a  free  state  in 
•which  they  cannot  be  detected  even  by  the  most  powerful  electron 
microscope?  now  available.  Xucleic  acids,  which  are  one  of  the  prin- 
cipal building  blocks  of  living  matter  and  play  an  important  but 
not  yet  fully  imderstood  role  in  genetics,  may  thus  also  be  responsible 
for  many  diseases  now  attributed  to  viruses." 
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GENERAL  IMPLICATIONS  OF  NLH  RESEARCH 

Mr.  Chairman,  I  said  earlier  that  a  great  deal  of  -work  in  biology 
must  of  necessity  be  empirical  and  pragmatic,  following  leads  as 
they  appear.  It  has  occurred  to  some  scientists  in  this  field  that 
they  may  be  emerging  from  their  confinement  to  independent  studies 
relating,  in  one  case,  to  heredity,  in  another  to  viruses,  viral  infec- 
tions and  the  viral  composition,  and  another  to  those  aerangements 
in  growth  that  lead  to  cancer.  All  three  fields  are  growing  rapidly, 
and  are  beginning  to  strike  across  one  to  the  other.  It  is  conceivable 
that  the  discrete  advances  may  be  synthesized  into  very  broad  gen- 
eralizations that  will  tie  broad  and  important  biological  fields 
together. 

Hopefully,  this  will  be  the  case,  but  this  is  pure  conjecture. 
I  have  sketched  these  aspects  of  viral  research  to  illustrate  some 
general  implications  of  the  work : 

(1)  Seemingly  unrelated  research  can  result  in  a  significant  ad- 
vance against  disease,  as  it  has  against  polio  and  measles; 

(2)  The  task  is  enormous,  as  exemplified  by  the  scores  of  respria- 
tory  viruses  which  must  be  isolated  and  identified;  and 

(3)  The  relationship  between  specific  viruses  and  specific  diseases 
is  often  baffling,  as  it  is  in  the  case  of  cancer. 

But  more  important  than  the  scope  of  its  present  problems  is  the 
fact  that  the  whole  field  of  virology  may  be  on  the  verge  of  a  revolu- 
tion in  its  basic  concepts.  Significant  future  progress  mav  well  de- 
pend on  the  merging  of  Tirological  approaches  and  techniques  with 
those  of  biochemistry  and  biophysics.  Although  much  remains  to  be 
done,  and  can  be  done,  along  present  avenues  of  investigation,  the 
answer  to  many  disease  problems  will  ultimatelv  be  found  through 
basic  research  not  only  into  the  structure,  behavior,  and  function  of 
nucleic  acidj  but  in  the  dynamics  of  the  mj'sterious  area  between  what 
we  arbitrarily  call  nonliving  and  living  matter. 

ATHEROSCLEROSIS  AND  THE  NEED  FOR  EPIDE^nOLOGTCAL  STUDIES 

An  entirely  different  direction  which  research  is  taking  is  ilKistrated 
by  the  problem  of  atherosclerosis — or  so-called  hardening  of  the  arter- 
ies. The  indications  of  current  research  findings  that  this  may  be 
essentially  a  nutritional  disease  raises  questions  that  cannot  be  satis- 
factorily answered  in  the  laboratory.  In  fact,  atherosclerosis  is  one 
of  several  areas  in  which  research  has  reached  the  practical  limits  of 
laboratory  investigation — with  the  present  state  of  our  knowledge  and 
techniques.  The  road  to  further  progress  now  seems  to  lie  in  large- 
scale  and  long-range  epidemiological  studies  utilizing  large  populatfon 
groups  as  the  basic  unit  of  stucTy.  From  a  purely  scientific  point  of 
view,  the  nest  logical  step  in  pursuing  the  origins  of  this  crippling  dis- 
ease is  to  obsei've  the  eating  habits  and  conduct  precise  metabolic 
studies  of  large  but  diversified  samples  of  our  population.  To  obtain 
valid  results  this  would  mean,  at  the  very  least,  the  keeping  of  exact 
records  of  all  food  intake  and  making  critical  analyses  of  blood  and 
excreta  of  several  thousand  people  for  a  period  of  years  in  order  to 
trace  the  relationship  of  their  diet  and  metabolism  to  the  later  in- 
cidence of  atherosclerosis.  Such  a  project  obviously  entails  practical 
difficulties  and  raises  social  problems  with  wliich  neither  the  investiga- 
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tors  nor  Federal  science  administrators  can  cope.  Yet  an  acute  need 
for  this  kind  of  large-scale,  controlled  study  exists.  An  understanding 
of  a  number  of  disease  and  degenerative  conditions  may  ^vell  have  to 
wait  until  some  way  can  be  found  to  meet  this  need  or  until  some 
entirely  unforseen  development  reveals  an  alternative  approach  to  the 
problem. 

These  two  areas  of  investigation — viral  research  and  atherosclero- 
sis— illustrate  the  extreme  range  of  activity  v.-hich  biomedical  re- 
search must  now  encompass  if  the  attack  on  the  dread  disease  is  to 
be  pressed  with  full  vigor.  The  furtherance  of  clinical  research  will, 
of  course,  continue  to  receive  full  attention  but  it  must  be  increas- 
ingly supported  and  revitalized  by  probing  and  sopliisticated  research 
into  fundamental  biological  processes,  on  the  one  hand,  and  by  me- 
ticulous and  comprehensive  observations  of  normal  human  behavior, 
on  the  other.  These  requirements  are  altering  the  jjattern  of  biomed- 
ical research  in  this  country  and  will  create  new  demands  on  the  re- 
search support  programs  administered  by  the  National  Institutes  of 
Health.  This  committee,  and  the  Congress  as  a  whole,  can  be  justly 
proud  that  it  has  in  large  measure  anticipated  these  demands  by 
creating  the  mechanisms  through  which  the  necessary  support  can 
be  extended. 

Status  of  New  Extf^vmukal  Progilvms 

You  will  remember,  ]\Ir.  Chairman,  that  in  my  opening  statement 
and  testimony  at  last  year's  hearings  I  discussed  at  some  length  the 
change  that  had  come  about  in  the  character  of  the  XIII  grant  pro- 
grams and  the  four  mechanisms  which  had  evolved  to  accommodate 
this  change.  I  shall  therefore  deal  only  with  their  present  stattis  at 
this  point  though  I  am,  of  course,  ready  to  testify  at  greater  length 
on  any  aspect  of  these  programs  if  the  committee  should  so  desire. 

-    GENERAL  RESEAKCII   SUrPOKT  GRAXTS 

General  research  support  grants — which  were  referred  to  last  year 
as  "institutional  grants"' — were  initiated  this  year;  the  first  awards 
were  made  last  month  for  the  19C2  calendar  year.  The  purpose  of 
the  general  research  support  grants  is  to  provide  institutions  with  a 
steady  source  of  funds,  uncommitted  to  any  particular  research  or 
trainmg  project,  to  be  used  by  them  for  the  general  strengthening 
and  advancement  of  their  health  research  and  research  training  pro- 
grams in  the  manner  which  they  judge  to  be  most  eifective.  These 
grants — varj'ing  in  amount  from  a  minimum  of  $'28,750  to  a  maximum 
-of  $426,672 — are  being  made  to  each  accredited  school  of  medicine, 
dentistry,  osteopathy,  and  public  health. 

The  total  amount  set  aside  and  used  for  this  purpose  was  $20  million, 
•which  works  out  at  just  over  6  percent  of  the  research  support  funds 
available  for  fiscal  1962.  This  simi  was  apportioned  among  the  153 
recipient  schools  on  the  basis  of  a  formula  which  awarded  to  each 
school  an  identical  minimum  plus  an  amoimt  proportional  to  the  level 
of  its  research  activity  as  reflected  by  the  value  of  its  Federal  and 
non-Federal  grants,  contracts,  and  gifts.  In  order  to  encourage  the 
schools  to  seek  non-Federal  research  support  funds,  the  sum  awarded 
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in  respect  of  non-Federal  funds  is  proportionately  twice  as  large  as 
the  sum  awarded  in  resjiect  of  Federal  fimds. 

If  funds  are  made  available,  as  requested  in  the  budget  now  before 
the  committee,  it  is  hoped  to  extend  the  program  for  the  calendar 
year  19G3  to  other  professional  schools  and  to  hospitals  and  other  non- 
profit research  organizations  that  have  substantial  health-research 
programs.  For  this  purpose,  a  total  of  §30  million  of  the  fiscal 
19G3  appropriation!  would  need  to  be  allotted  to  tlie  general  research 
support  program.  This  is  equivalent  to  a  little  over  7  percent  of  the 
research  support  funds  requested  and  would  bring  tlie  program  to 
about  half  the  15-percent  maximum  authorized  by  the  Congress. 

j\Ir.  Chairman,  we  thought  that  in  the  second  year,  since  we  have, 
as  yet,  had  no  opportunity  to  observe  how  these  fuiKls  are  utilized,  it 
would  be  more  prudent  for  us  to  expand  the  group  of  institutions  which 
receives  the  funds,  rather  than  to  increase  the  fmids  made  available  to 
individual  institutions.  Xext  year,  therefore,  we  will  include  such  re- 
search institutions  as  the  Children's  Hospital  in  Boston,  Sloan-Ket- 
tering,  Massachusetts  General,  some  of  the  larger  hospital  installa- 
tions, and  other  profesional  schools  which  have  very  substantial  re- 
search pi'ograms. 

"We  attach  great  importance  to  this  new  program,  'Sir.  Chairman, 
because  it  sets  a  pattern  for  Federal  support  of  medical  research  which 
frankly  recognizes  that  it  is  in  the  national  interest  for  the  Federal 
Government  to  extend  to  the  researcli  institutions  of  the  country  a 
significant  sliare  of  the  responsibility  for  insuring  the  effective  use  of 
Federal  funds  in  the  furtherance  of  our  general  health  reseai-ch  and 
research  training  objectives.  I  am  confident  that  this  approach  by 
the  Federal  Government  to  the  conduct  of  research  bodes  well  for  the 
future  of  the  cooperative  effort  with  research  institutions  which  has 
already  been  of  such  substantial  benefit  to  the  people  of  this  country. 

RESEARCH  CAREEK  AV^ARD  PROGRAM 

The  research  career  award  program  has  also  been  successfully 
launched.  This  program  extends  the  patterns  of  support  for  medical 
scientists  which  begins  at  the  predoctoral  stage,  to  provide  full  career 
support  for  carefully  chosen  investigators  selected  on  the  basis  of 
national  competition. 

The  precise  number  to  be  supported  at  each  stage  will  not  be  known 
until  the  pendinir  applications  have  been  considered  at  the  March 
meetings  of  the  National  Advisory  Councils.  It  is  possible  to  report, 
however,  that  the  program  has  been  well  received,  that  the  quality  of 
the  applicants  is  high,  and  that  their  number  will  increase  during  the 
coming  fiscal  j-ear. 

The  underlying  purpose  of  the  research  career  award  program  is 
to  enlarge  significant!}^  the  opportunity  for  full-time  research  careers 
which  is  so  important  to  the  further  growth  of  our  research  effort. 
This  program  for  the  Federal  selection  and  career  support  of  indi- 
viduals who  are  appointed  to  academic  or  career  research  positions  in 
universities,  medical  schools,  or  research  institutions  is  a  unique 
venture  on  the  part  of  the  Federal  Government  in  the  furtherance  of 
research.  It,  too,  strengthens  the  alliance  between  the  Government 
and  the  academic  conununity  in  working  for  the  conunon  good  of  all 
our  people  and  is,  I  believe,  another  major  step  forward  in  the  evolu- 
tion of  a  sound,  long-term  national  research  program. 
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CLINICAL  RESRvnCH  CEXTEK  PROGRAiM 

The  clinical  research  center  program  is  now  in  its  third  year,  is 
■well  established  and  is  amply  proving  its  usefulness.  Under  the 
noncategorical  portion  of  the  program,  administered  by  the  Division 
of  General  Medical  Sciences,  a  total  of  40  grants  for  general  clinical 
research  centers  have  now  been  made  and  a  number  of  additional 
applications  are  pending.  Seventeen  of  these  centers  are  now  in 
operation.  One  of  the  fii-st,  with  23  beds,  was  opened  in  Augiist  19G0 
and  by  January  1,  this  year,  had  admitted  354  research  patients  for  a 
total  of  4,S11  patient-days. 

Mr.  FoGARTY.  "\Miere  is  this  ? 

Dr.  Shaxxox.  At  Johns  Hopkins.  There  were  several  that  were 
started  at  about  the  same  time.  The  University  of  Washington  and 
Emory  are  two  others. 

Dr.  HuxT.  They  were  all  among  the  first  group.  I  remember  that 
the  University  of  "Washington  was  the  first  one. 

Dr.  Shaxxox.  Some  60  research  projects  covering  a  wide  range  of 
conditions,  from  cancer  and  epilepsy  to  the  drying  of  mucous  mem- 
branes, have  been  undei  taken  in  the  Hopkins  Center  and  tlie  results 
of  some  have  already  been  published.  The  youngest  of  these  IT  centers 
admitted  its  first  patient  a  week  or  two  ago.  The  other  23  centers, 
of  which  8  received  their  awards  only  a  month  ago,  are  now  in  the 
process  of  organizing  and  will  come  into  operation  during  the  next 
few  months. 

We  believe,  Mr.  Chainnan,  that  support  of  a  general  clinical  re- 
search center  is  one  of  the  soundest  investments  we  can  make.  It  is, 
if  I  may  use  bankers'  terms,  not  only  an  investment  in  a  growth  stock 
but  in  one  which  will  pay  higher  current  dividends.  The  budget 
request  now  before  you  includes  an  increase  of  $6.5  million,  over 
the  amoimt  available  this  year,  to  provide  funds  for  about  20  more 
general  clinical  centers  in  fiscal  1963.  During  the  past  year  several 
grants  have  been  made  for  the  creation  of  centers  primarily  con- 
cerned with  childhood  disorders  and  it  is  expected  that  a  much  greater 
number  of  applicants  for  the  support  of  children's  centers  will  be 
received  during  the  coming  year.  The  need  for  these  centers,  which 
•will  address  themselves  to  interdisciplinary  attacks  on  the  congenital 
conditions,  diseases  and  malfunction  often  found  in  young  children,  is 
particularly  urgent. 

CATEGORICAL  RESEAECH  GRANTS 

Although  I  believe  that  clinical  research  is  best  served  by  general 
clinical  centers — the  ones  already  in  operation  are,  in  fact,  concerning 
themselves  with  every  one  of  our  categorical  interests — there  is  also 
a  clear  need  for  categorical  centers  especially  in  those  areas  of  re- 
search, such  as  neurology  and  certain  types  of  cardiovascular  studies, 
that  require  a  great  deal  of  special-pui'pose  equipment.  To  date,  the 
several  Institutes — and  all  but  the  Dental  Institute  now  have  center 
programs — have  made  58  categorical  center  grant  awards.  Nearly 
naif  of  these  (27)  were  made  by  the  Heart  Institute  and  next  highest 
number  (11)  by  the  Xeurolog}'  Institute.  The  Mental  Health  Insti- 
tute has  seven,  the  Arthritis  Institute  is  supporting  three  centers  for 
clinical  research  in  metabolism  and  rheumatic  diseases  and  the  Allergy 
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Institute  has  recently  made  a  cfrant  for  a  clinical  research  center  which 
■will  have  some  bed  patients  tut  which  will  be  heavily  committed  to 
laboratory  work  with  outpatients  in  connection  with  intensive  research 
in  the  closely  related  fields  of  allergy,  immunology,  and  infectious 
diseases. 

The  Cancer  Institute  now  supports  nine  clinical  research  centers 
but  has,  for  various  reasons,  not  found  the  centers  program  a  partic- 
ularly useful  device.  One  of  the  difficulties  is  that  the  creation  of  a 
discrete  bed  and  laboratory  unit  witliin  a  hospital  is  not  the  most  ef- 
fective way  to  organize  clinical  research  with  cancer  patients.  The 
chemotherapy  and  radiotherapy  patients  are  usually  outpatients  who 
require  no  bed  care  while  the  surgical  patient  needs  the  special  facil- 
ities and  services  of  the  surgical  ward.  The  kind  of  complex  experi- 
mental facilities  for  which  there  is  a  need  usually  requires  new  con- 
struction and  can,  therefore,  not  be  initially  supported  under  the 
center  grant  program.  You  may  wish  to  discuss  these  questions 
further  with  Dr.  Endicott,  when  he  presents  the  program  of  the  Na- 
tional Cancer  Institute. 

Mr.  FoGAnxT.  "What  have  you  got  against  the  Dental  Institute  ? 
I  see  all  but  the  Dental  Institute  now  liave  such  progi-ams. 

Dr.  Shaxxox.  I  do  not  believe  we  have  any  application  to  the 
Dental  Institute  or  even  an  indication  of  an  interest  at  this  point  in 
time.    Have  we  ? 

Dr.  Kreshover.  Xo,  sir;  we  have  not. 

PRIMATE  CEXTFJiS 

Dr.  Shaxxox.  The  special-purpose  primate  center  program  is  mak- 
ing excellent  progress.  The  tirht  center,  near  Portland.  Oreg.,  will 
be  in  full  operation  by  May  and  some  research  is  already  being  done 
there.  Construction  of  two  more  centers — one  at  Seattle,  "Wash.,  and 
the  other  at  ]\Iadison,  "Wise,  will  begin  by  early  fall.  Three  more 
regional  centers  are  projected :  One  in  Atlanta,  Ga.,  one  in  the  Boston 
area,  and  one  in  the  vicinity  of  Xew  Orleans.  Future  needs  include 
a  center  for  the  study  of  the  subhuman  primates  themselves,  not  as 
a  laboratory,'  animal  for  studies  directed  to  other  purposes,  but  as  the 
primary  subject  of  investigation.  If  research  in  which  the  primate 
IS  the  essential  or  the  most  useful  kind  of  research  animal  is  to  flour- 
ish, we  need  to  know  a  good  deal  more  about  the  handling,  the  mainte- 
nance, and  the  conditioning  of  apes  and  monlveys,  the  problems  of 
their  transport  and  about  the  suitability  of  various  species  for  partic- 
ular types  of  research. 

To  give  an  example,  a  marmoset  is  a  small  primate  that  can  be 
handled  in  small  cage  facilities  just  like  rodents.  "We  have  not 
learned  how  to  raise  and  breed  this  small  animal. 

Most  primate  research  now  deals  with  individual  animals,  much  as 
a  clinician  must  deal  with  an  individual  patient,  but  much  investiga- 
tive work  requires  the  study  of  groups  of  animals ;  and  primates  up  to 
the  present  time,  those  that  are  available,  are  jiist  nor  suited  for  tliat 
type  of  work. 

So  we  feel  that  in  addition  to  use  of  such  primates  as  are  currently 
available  for  investigative  work,  we  need  to  explore  and  develop  ways 
and  means  of  raising,  breeding,  and  nurturing  the  small  primate,  in 
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order  greatly  to  extend  tlie  utility  of  the  primate  in  many  more  area? 
of  biological  research. 

Also,  m  view  of  the  dwindling  supply  of  pi-imates  we  must  consider 
the  desirability  of  substantially  enlarging  breeding  facilities. 

The  captured  wild  primate  is  not  suited  for  certain  types  of  work. 

The  measles  pi-ogram  was  held  up  this  year  because  all  the  animals; 
arriving  from  India  possessed  measles  antibody,  so  there  was  no  test 
animal  and  no  susceptible  tissue  for  culture.  It  is  very  fortunate  that 
we  had  a  small  colony  in  Puerto  Ivico  and  were  able  to  find  rhesus 
monkeys  that  did  not  have  measles  antibody.  These  served  this  inves- 
tigation at  a  crucial  period  of  time. 

It  is  certain  that  there  are  other  viruses  in  these  so-called  wild  moi> 
keys  that  we  have  no  control  over  that  must  be  controlled  if  they  are 
to  be  fit  for  many  infectious  disease  problems.  So  we  have  a  need  for 
a  center,  then,  not  for  biological  investigation  of  other  things  but  for 
the  investigation  of  the  monkey  himself,  of  the  primate  himself,  his 
reproduction,  the  rearing,  the  h.andling,  so  as  to  broaden  the  avail- 
ability of  this  type  of  animal  for  a  whole  host  of  investigations. 

We  also  have  a  need  for  a  production  facility.  Such  a  facility  would 
have  the  additional  advantage  of  enabling  us  to  develop  known  genetic 
strains,  a  factor  which  can  bp  very  important  in  certain  kinds  of  re- 
search.  The  primate  centers,  by  providing  unique  facilities  for  a  most 

groductive  type  of  investigation,  will  greatly  strengthen  this  country's 
iomedical  research  potential.   I  can  assure  you,  Mr.  Chairman,  that 
this  is  a  most  important  program. 

SPECIAL  RESOURCES  CENTERS 

In  addition  to  these  four  programs,  the  Congress  last  summer  pro- 
vided funds  for  a  fifth — the  special  resources  centers  i^rogram.  This 
roimds  out  the  current  array  of  special-purpose  programs  by  provid- 
ing support  for  highly  specialized  research  services  and  facilities  not 
now  readily  available  to  the  institutions  in  which  most  of  our  research 
is  conducted.  It  is.  of  course,  too  early  to  report  in  detail  on  so 
new  a  venture.  The  specific  needs  and  opportunities  in  this  area, 
and  their  relative  order  of  importance,  are  being  most  activelv  studied 
with  a  view  to  developing  a  sound  and  elTective  program.  Promising 
applications  of  electronic  data  processing  both  as  a  research  and  as 
a  communications  tool  are,  for  example,  being  examined  by  our  Ad- 
visory Committee  on  Computers  in  Research  which  serves  not  oidy 
as  a  review  panel  for  grant  applications  in  this  field  but  which  ha^  an 
important  role  in  advising  me  on  program  needs  and  in  stimulatinc: 
biomedical  investigators  to  explore  the  possibility  of  applying  EDP 
techniques  to  their  research  problems.  I  am  certain  that  many  re- 
search projects  can  be  greatly  aided  and  accelerated  if  we  can  make 
available  highly  skilled  mathematical  and  statistical  services  and 
computer  centers  specially  designed  and  staffed  for  complex  bio- 
mathematical  work. 

I  might  say  that  of  the  $5  million  made  available  for  this  particular 
program,  approximately  $3.2  million  has  been  committed  for  the 
establishment  of  computer  facilities  in,  I  believe,  some  11  locations. 

The  degree  of  precision  demanded  by  modem  medical  research 
also  requires  intricate,  and  often  specially  designed,  instrumentation 
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which,  in  many  cases,  can  be  best  and  most  economicaH}'  provided  by 
a  ceiitral  organization.  Other  facilities  for  which  there  is  a  growing 
need  are  germ-free  animal  colonies  with  appropriate  ancillary  labora- 
tories for  research  in  a  germless  or  monocontaminated  environment; 
marine  biological  laboratories,  and  regional  reactor  centers.  Special 
resource  centers  making  some  of  these  research  supporting  facilities 
and  services  available  will  play  a  most  important  role  in  promoting 
medical  research  in  this  country. 

These  special-purpose  programs  have  as  their  common  objective 
the  strengthening  and  expansion  of  the  foundation  on  which  bio- 
medical research  rests.  However,  their  development  presents  quite 
different  problems,  and  involves  somewhat  different  criteria,  from 
those  encouiitered  in  administering  the  regular  XIH  research  and 
training  programs.  We  have,  therefore,  established  a  new  Division 
of  Research  Facilities  and  Resources  to  administer  these  programs, 
insure  coordination  between  them  and  serve  as  a  focus  for  XIII 
activities  in  this  important  area.  The  health  research  facilities  con- 
struction program  will,  if  its  life  is  extended  by  the  Congress,  also 
be  transferred  to  this  new  Division. 

This  organizational  change  is,  I  think,  symbolic  of  the  new  direction 
of  the  NIH  programs  about  which  I  spoke  last  year.  The  general 
effect  of  giving  greater  emphasis  to  the  support  of  the  framework 
of  facilities  and  resources  underlying  research  will  not  only  enhance 
our  capacity  for  and  broaden  the  base  of  medical  research,  but  will 
also  provide  a  more  effective  setting  for  the  traditional  project  grants 
which  remain  the  cornerstone  of  the  research  support  system.  Finally, 
the  creation  of  a  more  adeqtiate  reseai'ch  environment  will  facilitate 
the  recruitment  of  imaginative  and  energetic  young  men  and  women 
without  whom  the  most  excellent  facilities  will  be  barren  and  un- 
productive. 

JIANPOWER  REPOKT 

This  committee,  in  its  report  on  last  year's  appropriation  bill,  asked 
NIH  to  prepare  a  balance  sheet  of  estimated  research  manpower  re- 
quirements 5  and  10  years  hence,  and  a  projection  of  expected  output. 
Such  a  report  is  being  submitted  for  your  consideration.  It  is  neces- 
sarily a  large  document,  and  it  is,  also  necessarily,  more  sj^eculative 
in  content  than  its  array  of  statistics  might  suggest.  Projecting  tlie 
future  is  at  best  an  uncertain  exercise.  Nevertlieless,  I  believe  that 
it  presents  a  reasonable  estimate  for  both  sides  of  the  manpower 
ledger  and  that  it  provides  a  rational  base  for  future  planning. 

NATIOJ-'AL  EXPENDITURES  FOR  MEDICAL  RESEARCH 

The  main  points  of  this  report  can  be  briefly  summarized.  For 
■want  of  a  better  yardstick,  we  have  accepted  national  expenditures 
on  medical  research  as  a  reasonablv  valid  measure  of  the  level  of 
medical  research.  Thus  our  projections  are  made  on  the  assumption 
that  total  national  expenditure  for  medical  research  will  ri.se  to  about 
$3  billion  by  1970. 

NEED  FOR  PROFESSIONAL  ilEDICAL  RESEARCHF.US 

Expenditure  per  professional  worker  has  risen  sharply  and  steadily 
during  the  past  few  years  and  will  inevitably  continue  to  rise  as  a  re- 
sult of  the  increasect  costs  of  large-scale  clinical  research  facilities; 
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more  complex,  automated  instrumentation,  and  the  accompanying 
need  for  higlily  skilled  and  highly  paid  teclmicians;  and  the  conduct 
of  largo-scale  population  studies.  It  is  thus  expected  that,  while 
expenditures  will  increase  threefold  by  1970,  the  need  for  professional 
manpower  will  double.  In  195i  there  were  about  19,000  professional 
workers  in  medical  research,  in  19G0  there  were  about  -10,000,  by  1970 
we  shall  need  about  80,000  to  mount  a  $3  billion  research  program  in 
the  Nation.  Thus  we  shall  have  to  more  than  double  the  current  num- 
ber of  professional  medical  research  investigators.  In  fact,  we  shall 
have  to  add  a  total  of  about  45,000  in  the  present  decade  to  provide 
for  the  increase  and  to  allow  for  deaths,  retirement,  and  shifts  to  other 
activities.  Looking  at  this  problem  another  way,  this  countrj-  in- 
creased its  crops  of  trained  biomedical  investigators  by  an  average 
of  3,500  a  year  during  the  period  195i-60;  however,  we  shall  have  to 
add  an  average  of  4,500  a  year  in  the  period  1960-70 — wliich  is  nearly 
a  30-percent  increase  in  the  average  annual  rate. 

.  In  this  connection,  I  should  point  out  that  during  the  past  few  years 
we  have  not  had  to  rely  solely  on  current  output  of  research  manpower 
but  have  been  able  to  draw  on  a  rich  pool  of  competent  investigators. 
This  pool  was,  in  part,  a  legacy  from  the  depression  and  war  years 
when  many  physicians  and  other  scientists  now  in  medical  research 
were  otherwise  employed,  but  it  was  also  largely  made  up  of  Ph.  D.'s 
in  various  physical  sciences  and  in  the  behavioral  and  social  sciences 
which,  before  the  1950's,  did  not  figure  very  prominently  in  medical 
research.  "We  conducted  a  study  some  time  ago  that  showed  quite 
clearly  that  new  XIH  grantees  were  increasingly  drawn  from  the 
ranks  of  Ph.  D.'s  and  from  progressively  younger  age  groups.  This 
reservoir,  while  not  yet  exhausted,  is  now  much  lower,  and  we  shall, 
in  future,  have  to  draw  primarily  on  current  output  for  new  research 
manpower. 

The  production  of  highly  qualified  biomedical  investigators  has 
three  distinct  stages.  The  final  stage — which,  as  far  as  XIH  is  con- 
cerned, is  the  special  province  of  the  training  and  senior  fellowship 
programs  of  the  various  Institutes — is  the  highly  specialized  training 
of  already  competent  physicians  and,  in  some  cases,  established  re- 
search scientists  in  techniques  and  problems  relating  to  specific  cate- 
gorical disease  interests. 

The  preceding  stage — wliich  is  the  special  province  of  the  training 
programs  of  the  Division  of  General  Medical  Sciences — is  the  grad- 
uate training,  at  both  the  predoctoral  and  postdoctoral  levels,  of  re- 
search scientists  in  the  general  and  basic  biomedical  and  other  health 
related  sciences. 

The  availability  of  candidates  for  training  in  research,  is,  of  course, 
entirely  dependent  on  the  first  stage  of  the  higher  education  process — 
the  output  of  our  universities  and  professional  schools.  For  this  out- 
put the  biomedical  sciences  must  compete  not  only  with  other  sections 
of  science  but  with  all  segments  of  the  economy  that  require  profes- 
sional manpower.  Despite  its  importance,  medical  research  cannot 
assert  its  claim  to  manpoAver  to  the  detriment  of  other  important  na- 
tional requirements;  it  cannot  long  take  precedence  over  the  provision 
of  more  physicians  or  the  staffing  of  other  urgent  scientific  efforts. 

The  first  requirement  of  a  soimd  medical  research  manpower  nolicy 
is,  therefore,  the  existence  of  an  adequate  total  pool  of  M.D.'s  and  well- 
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diversified  Ph.  D.'s.  But  the  support  of  a  natiouul  program  to  this 
end  does  not  lie  within  the  authority,  the  means,  or  the  administrative 
competence  of  the  NIH.  This  vitally  important  basic  task  is  a  matter 
of  national  policy  "which  the  Congress  has  before  it  for  consideration 
at  the  present  time. 

It  is  not  possible  to  make  a  precise  analysis  of  the  manpower  needed, 
or  likely  to  be  available,  b}-  type  of  professional  degree  or  field  of 
study.  Nor  is  this  necessar}'.  There  is  considerable  flexibility  in 
demand  and  considerable  mobility  of  manpower  between  related 
fields.  Provided  special  training  programs  are  available  as  special 
needs  arise,  we  need  not  be  too  concerned  about  attempting  to  make 
fine  adjustments  of  supply  to  demand.  "We  should  ami,  rather,  at 
insuring  an  adequate  pool  of  highly  competent  manpower  to  serve 
not  only  our  research  out  our  service  and  educational  needs.  Each 
of  these  needs  is  so  gi'eat  and  will  so  clearly  continue  to  expand  that 
there  is  no  danger  that  any  foreseeable  progiams  will  produce  an 
oversupply. 

EELATION  OF  MAXPOWER  SUPPLY  TO  EESEAECH  KEEDS 

The  dynamics  of  manpower  supply  and  demand  delineated  in  this 
report,  which  was  completed  only  a  few  days  ago,  must  now  be  re- 
lated to  the  expected  needs  of  the  various  research  areas  supported 
by  the  categorical  Institutes.  The  individual  training  and  fellowship 
programs  can  then  be  renewed  in  the  light  both  of  tlie  expected 
requirements  and  of  the  projected  manpower  supply.  I  have  asked 
the  Institute  Directors  to  give  this  followup  of  the  manpower  report 
their  urgent  attention  so  that  we  may  have  a  detailed  and  compre- 
hensive plan  for  the  further  development  of  the  training  grants  pro- 
gram in  ample  time  for  discussion  with  the  Surgeon  General  and  the 
Secretary  and  submission  to  the  Bureau  of  the  Budget  for  inclusion 
in  next  year's  appropriation  request. 

The  training  grant  and  fellowship  items  in  the  appropriation  re- 
quest now  before  you  are,  with  one  exception,  at  the  same  level  as  in 
our  current  operating  budget.  The  exception  is  in  the  appropriation 
request  for  the  National  Institute  of  Mental  Health  which  includes 
an  increase  of  $9,994,000  for  its  sen'ice-training  activities  because  of 
the  clearly  evident  and  urgent  needs  in  this  area. 

rNTERNATIOXAL  ACTIVITrES 

International  activities  have  now  become  a  significant  part  of  the 
NIH  programs.  XIH  support  of  medical  research  and  research 
training  in  foreign  countries,  which  was  a  very  minor  aspect  of  our 
program  in  195G,  has  in  the  intervening  years  done  much  to  stimu- 
late interest  in  tlie  biomedical  sciences  throughout  the  world.  The 
rise  in  the  level  of  research  activity  in  other  countries  has  presented 
NIH  with  increasing  opportunities  to  use  its  grant  mechanisms  to 
enlist  the  participation  of  foreign  talent  and  to  utilize  the  often 
unique  healtli  problems  that  exist  abroad  to  the  common  research 
efTort.  The  Inteniational  Health  Research  Act  of  19G0,  which  ex- 
plicitly authorized  the  Public  Health  Service  to  support  research 
and  related  activities  in  foreign  coimtries  that  would  contribute  to 
the  advancement  of  our  programs,  has  given  further  impetus  to  the 
international  aspects  of  our  operations.   To  coordinate  these  activi- 
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ties  Ave  have  established  an  Office  of  International  Kesearch,  in  the 
Office  of  the  Director,  and  I  shall  leave  it  to  Dr.  Martin  Cuminings, 
who  heads  this  new  Office,  to  testify  in  detail  concerning  the  interna- 
tional activities  of  NIII  when  he  appears  before  the  committee  in 
connection  with  the  foreign  cnrrency  program.  "We  have  also  estab- 
lished a  small  unit  in  Paris  as  an  extension  of  the  office  of  the  science 
attache  housed  within  the  American  Embassy  and  we  are  now  dis- 
cussing the  feasibility  of  setting  up  a  limited  number,  perhaps  two 
or  tliree,  other  field  oflices  with  the  science  adivser  of  the  State  De- 
partment who  has  a  keen  and  sympathetic  interest  in  the  furtherance 
of  worldwide  medical  research  and  has  been  most  helpful. 

CONSULTATIOX   WITH  STATE  DEPARTMENT 

In  developing  the  XIH  international  programs,  we  are,  in  fact, 
keeping  in  close  touch  with  the  State  Department,  with  whom  we 
recently  worked  out  a  new  arrangement  governing  the  international 
Cholera  Research  Laboratory  at  Dacca,  Pakistan,  and  with  the  Fed- 
eral Council  for  Science  and  Technolojiy  and  the  President's  Science 
Advisory  Committee  who  are  also  giving  increasing  attention  to  the 
Federal  Government's  role  in  international  scientific  affairs. 

The  I'ole  of  the  foreign  program  of  XIII,  as  the  International 
Health  Research  Act  makes  clear,  is  to  advance  the  effectiveness  of  tlie 
health  sciences  in  the  United  States. 

EFFECT  OF  >nH  GRANTS  IN  FOREIGN  COUNTRIES 

The  effect  of  the  XTFC  programs  on  the  internal  aff'airs  of  tlie  coun- 
tries in  which  grants  are  made  is,  however,  of  lively  concern  to  us. 
"We  have  been  careful  to  develop  these  programs  in  a  way  which  will 
benefit  both  tlie  United  States  and  the  host  country.  This  has  meant, 
in  the  past,  that  we  simply  took  pains  to  assure  ourselves  that  a  project 
to  be  supported  was  of  mutual  benefit.  "We  have  recently  realized, 
however,  that  we  must  also  make  a  more  sophisticated  assessment  of 
the  effect  of  our  foreign  grant.-.  Although  the  total  XIH  investment 
in  research  abroad  will  this  year  amount  to  only  a  little  o\-er  3  percen.t 
of  our  research  grant  expenditure,  the  sum  of  XIH  grant  support  may 
in  some  countries  constitute  a  high  proportion  of  that  country's  total 
medical  research  effort.  "We  have  therefore  reviewed  our  foreign 
grant  programs  and  have  set  up  criteria  which  will  insure  thar  our 
actions  do  not  inadvertently  interfere  with  tlie  healthy  growth  of  in- 
digenous programs  either  by  replacing  or  discouraging  local  invest- 
ment in  research  or  by  diverting  their  limited  scientific  manpower 
from  more  essential  local  activities  such  as  health  services  and  teaching. 

STAFFING  rnOKLEMS 

During  last  year's  hearings,  Mv.  Chairman.  I  described  tlie  diffi- 
culties of  retaining  our  senior  scientifie  and  administrative  staff  under 
the  existing  salaiy  limitations.  I  am  sorry  to  have  to  report  tliat 
tlie  loss  of  key  members  of  tlie  staff'  to  otlier  institutions  that  can 
offer  salaries  and  fringe  benefits  we  camiot  begin  to  match  is  still 
one  of  our  most  serious  management  problems.  And  the  same  factor 
is,  of  course,  a  crippling  impediment  to  our  efforts  to  recruit  highly 
qualified  replacements. 
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"While  a  more  realistic  salary  scale  is  essential  to  the  maintenance 
of  the  ver}'  high  quality  staff  tliat  NIH  has  heretofore  been  able  to 
attract,  -vve  are  also  taking  other  measures  that  will  help  to  insure 
the  continued  vigor  of  our  intramural  research  and  to  preserve  the 
status  of  XIII  as  a  leader  in  medical  research. 

We  have  developed  a  program  offering  2-year  appointments  as 
research  fellows  at  XIII  to  outstanding  young  men  and  women  who 
have  just  earned  tlieir  doctoral  degrees.  These  fellowships  will  nor- 
mally be  extended  for  a  third  year  and  at  tlie  completion  of  the  3 
(or,  in  some  instances,  2)  years  successful  fellows  who  Avish  to  pursue 
their  research  at  X'lII  will  be  offered  an  opportunity  for  regular 
appointment  to  the  commissioned  corps  or  under  civil  service.  This 
program  will,  we  tlunlc,  assure  XIH  of  a  steady  supply  of  dynamic 
young  research  talent  and  provide  a  realistic  period  for  evaluating 
potential  prospective  career  employees. 

You  see,  under  the  present  system,  before  we  make  a  career  commit- 
ment to  an  individual,  we  do  not  have  the  opportunity  to  observe  him 
.long  enougli.  And  this  will  provide,  through  a  program  which  has 
the  full  approval  of  the  Civil  Service  Commission,  a  longer  waiting 
period  before  we  make  the  commitment  of  a  career  appointment. 

I  have  touched  on  the  major  new  program  areas  and  on  some  of 
the  special  i)roblems  we  face  both  in  the  substance  of  research  and 
in  the  management  of  tlie  XIH  activities.  There  are,  of  course, 
many  more  items  in  our  budget  of  which  I  have  not  spoken  and  about 
which  the  committee  will  wish  to  inquire  during  this  hearing. 

Mr.  FoGAnxY.  Excuse  me. 

Dr.  SiiAXXox.  Yes,  sir. 

!Mr.  FoGARTY.  These  research  fellows,  what  do  they  get  ? 

Dr.  Shaxxox.  Tliey  will  get  essentially  the  same  salary  as  they 
would  receive  liad  tliey  entered  in  a  normal  civil  service  appointment. 
But  the  terms  of  their  employment  are  such  that  it  will  be  a  tempo- 
rary appointment  for  2  years,  renewable  for  1,  before  the  career 
appointment  is  made.  The  salary  will  be  the  same,  sir. 

196  3  APPKOPRIATIOX  RF.QUEST 

Dr.  Shaxxox.  The  19G3  appropriation  request  for  the  X"!!!  oper- 
ating programs  totals  $780.4  million.  This  is  an  increase  of  $103.5 
million — or  approximately  15  percent — over  the  19G2  operating 
budget. 

As  you  know,  the  1962  operating  budget — as  a  result  of  the  estab- 
lishment of  administrative  reserves — is  some  $G0  million  less  than 
the  19G2  appropriation.  But  even  withoiit  this  unprogramed  reserve, 
the  funds  available  for  1962  are  substantially  greater  than  those  ap- 
propriated for  the  preceding  year.  Moreover,  NIH  was  given  con- 
siderable flexibility  in  distributing  the  necessary  saving  among  the 
various  activities  and  we  were  therefore  able  to  set  aside  the  reserves 
m  a  way  that  permitted  sound  program  advancement.  I  can  assure 
this  committee  that  the  available  funds  have  enabled  us  to  maintain 
the  momentum  of  all  our  programs. 

I  am  equally  certain  that  the  requested  1963  appropriation,  if 
granted,  will  further  accelerate  the  pace  of  both  our  mtra-  and  extra- 
mural research.  The  amount  is  not  all  that  could  conceivably  be  asked 
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but  I  believe  it  to  be  adequate  for  the  further  development  of  a  vigor- 
ous national  medical  research  effort  during  the  coming  year.  I  am 
very  happy  to  be  able  to  appear  before  this  committee  to  testify  for 
a  budget  which  I  can  sincerely  describe  as  representing,  in  my  candid 
professional  opinion,  a  good  forward-looking  program  for  the  NIH 
and  a  sound  investment  of  public  funds  in  the  health  and  happiness 
of  all  our  citizens. 

AMOXTXT  OF  ORIGINAL  REQUEST  TO  DEPARTMEXT 

Mr.  FoGARTT.  "\Miat  did  you  ask  the  Department  for  ? 
Dr.  Shaxxon.  $885,314,000. 

Mr.  FoGARTT.  "VMiat  did  you  get  from  the  Bureau  of  the  Budget  ? 
Dr.  Shaxxox.  $780,000,000. 

Mr.  FoGARTT.  Between  the  two,  they  only  cut  you  $100  million. 
You  must  have  gone  to  them  with  an  exceptionally  good  budget  if 
they  cut  you  back  only  $100  million.   Did  you  ask  for  too  much  \ 

Dr.  Shaxxox.  No,  sir. 

Mr.  FoGARTT.  Do  you  think  you  could  use  that  $100  million  if 
Congress  voted  it  and  they  do  not  take  it  away  from  you  again  ? 
Dr.  Shaxxox.  I  think  we  could  use  the  bulk  of  it;  yes,  sir. 

RESER\'E  OF  1062  APPROPRIATIOXS 

Mr.  FoGARTY.  In  the  whole  Department  there  are  forced  savings, 
so-called  administrative  reserves,  totaling  $55,398,000.  I  pointed  out 
earlier  that  the  Public  Health  Service  bore  over  90  percent  of  this; 
$50,773,000,  to  be  exact. 

I  see  that  just  the  National  Institutes  of  Health  is  bearing  over  80 
percent  of  the  Department's  forced  savings — $44,577,000.  The 
President  said  in  his  letter  to  each  Cabinet  officer  and  agency  head : 

I  much  prefer  that  obligational  authority  remain  uncommitted  when  there 
is  any  doubt  that  expenditures  would  yield  substantial  returns  to  the  national 
interest. 

Is  there  any  place  in  the  Government  that  you  know  of  where  ex- 
penditure of  funds  is  more  likely  to  yield  substantial  returns  to  the 
national  interest? 

Dr.  Shaxxox.  "Well.  Mr.  Fogarty,  I  would  think  that  we  would  get 
substantial  returns.  Were  some  of  the  reserves  released  to  us,  I  be- 
lieve we  could  give  substantial  returns. 

Mr.  Kellt.  Mr.  Chairman,  may  I  comment  on  those  percentage 
figures  that  you  used,  that  what  they  constitute  is  the  relationship 
■which  the  increases  in  controllable  areas  in  the  Department  repre- 
sented of  the  whole  Department.  There  was  no  attempt  to  make  the 
Public  Health  Service  stand  a  greater  share  than  others.  It  was  be- 
cause the  funds  available,  made  available  by  the  Congress  in  1902 
over  1961  in  controllable  areas  were  that  much  larger  in  the  Public 
Health  Service  than  they  were  elsewhere  in  the  Department. 

Mr.  FoGARTT.  I  understand  that.    But  that  doesn't  make  it  right. 

Mr.  Kelly.  I  just  wanted  to  explain  it. 

Mr.  FoGARTT.  The  percentages  I  have  given  are  correct,  and  tlie 
figures  I  have  given  are  correct,  are  they  not  I 

Mr.  Kellt.  They  are,  sir.    This  is  the  reason  for  it. 
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THE  UNIVERSITY,  THE  FEDEML 
GOVERNMENT  AND  THE  SCIENTIST*^ 

By  James  A.  Shannon,  K.D.** 

Vice-President  Begando,  President  Henry,  members  of  the  Board  of  Trustees, 
members  of  the  Faculty,  friends  of  the  University,  and  most  especially 
members  of  the  Graduating  Class  of  1962: 

I  find  it  a  particular  honor  and  a  most  welcome  opportunity  to  take 
part  in  your  commencement  exercises  here  today.    The  graduation  by  an 
institution  long  known  for  its  excellence  and  high  achievement,  of  a  new 
class  of  physicians  and  allied  professionals  is  always  a  gratifying  occasion. 
To  share  this  event  with  you,  your  parents  and  friends,  and  the  faculty  is 
indeed  a  real  pleasure  for  one  who  has  all  too  distant  and  much  too  formal 
an  association  with  the  vital  process  of  education  in  the  health  sciences. 

It  is  conventional  to  acknowledge  that  a  commencement  is  a  beginning. 
For  the  graduates  here  assembled,  today  is  the  beginning  of  your  professional 
career.    Each  succeeding  step  will  place  rising  demands  upon  your  knowledge, 
your  responsibility,  your  skill,  and  your  ethical  obligations. 

A  commencement  has  about  it  an  air  of  solemnity  which  transcends  all 
the  atmosphere  of  joy  and  congratulations  regarding  the  task  just  completed. 
It  is,  therefore,  a  time  to  look  broadly  to  the  future  and  to  contemplate 
matters  of  both  national  and  professional  import  which  you  as  graduates  and 
we,  who  have  preceded  you,  will  be  confronted.    It  is  such  a  view  of  the 
future  that  I  should  like  to  discuss  today,  because  I  think  these  matters 
will  be  of  concern  to  all  of  you  and  especially  to  those  who  are  entering 

♦Commencement  address  at  University  of  Illinois,  June  8,  I962 

♦♦Director,  National  Institutes  of  Health,  Public  Health  Service,  U.  S. 
Department  of  Health,  Educatior^  and  Welfare. 
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the  world  of  medicine  and  the  health  professions  at  this  time. 

In  this  process  I  should  like  to  ask  your  indulgence.    I  should  like 
you  to  bear  with  me  as  I  attempt  to  pursue  the  resolution  of  a  set  of 
problems  which  I  believe  to  be  of  profound  significance  to  all  of  us  here 
today- -to  the  faculty  as  representatives  of  the  university,  to  you  as  its 
students,  now  graduates,  and  to  me  as  the  administrator  of  a  major  Federal 
program  supporting  research  and  training  in  the  medical  sciences. 

My  concern  with  this  set  of  problems  arises  from  a  recent  experience 
I  had  before  a  Congressional  committee  which  was  questioning  certain  aspects 
of  the  policies  and  conditions  which  have  characterized  the  administration 
of  grants  and  awards  programs  of  the  National  Institutes  of  Health.    In  the 
course  of  formulating  replies  to  the  probing  of  the  committee  into  these 
matters,  I  became  acutely  conscious  of  the  fact  that  all  of  the  details  of 
the  policies  and  conditions  of  our  grant  programs  rested  upon  a  set  of 
assumptions  concerning  the  nature  of  relationships  between  a  Federal  agency 
and  a  grantee  organization.    Moreover,  these  assumptions  had  never  been 
explicitly  articulated  or  for  that  matter  clearly  formulated  in  our  own 
minds,  much  less  conveyed  to  the  institutions  whose  task  it  was  to  utilize 
these  funds. 

In  the  time  that  has  intervened  since  that  hearing,  I  have  given  much 
thought  to  the  natiire  of  these  assumptions,  their  validity,  and  their 
meaning,  both  for  Federal  agencies  and  for  the  institutions  of  higher  learn- 
ing to  which  they  relate.    We  are  in  fact  reviewing  the  entire  framework 


-  3  - 

of  our  present  programs  in  the  light  of  what  ve  believe  to  be  the  essential 
implications  of  the  concepts  upon  which  these  assumptions  rest.    It  is  the 
formulation  of  these  concepts  and  their  implications  which  I  should  like  to 
present  to  you  today  in  what  I  might  call  a  process  of  assay,  a  test  of 
their  soundness  and  workability. 

First,  it  is  necessary  to  provide  a  setting,  a  background  to  the  points 
I  should  like  to  develop.    This  setting  relates  to  the  growth  of  science 
and  technology  as  a  major  activity  in  present-day  human  affairs.    Only  a 
brief  mention  of  the  general  dimensions  of  this  activity  will  suffice  to 
show  how  much  of  our  national  effort  is  now  directed  towards  the  discovery 
of  new  knowledge  and  its  application  to  human  needs.    In  the  year  prior 
to  World  War  II,  an  estimated  $350  million  was  the  total  expenditure  in 
this  country  for  all  research  and  development.    In  I96I,  it  is  estimated 
that  total  national  expenditures  for  R  and  D  were  on  the  order  of  $l6  billion 
of  which  nearly  two-thirds  came  from  Federal  soxirces.    In  the  context  of 
this  remarkable  expansion  of  scientific  activity  in  the  nation,  it  is  trite 
but  nevertheless  true  to  observe  that  the  course  of  science  will  have  a 
profound  effect  upon  the  destiny  of  this  Nation,  indeed  upon  all  mankind. 

It  is  no  less  true  as  a  corollary  of  this  observation  that  the  future 
measure  of  our  national  achievement  will  indeed  rest  more  surely  and 
certainly  than  ever  before  on  the  aggregate  of  our  intellectual  capability 
and  attainment.    The  advancement  of  this  intellectual  capability  is  the 
great  trust  and  grave  responsibility  imposed  upon  the  institutions  of  higher 
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learning  of  our  country.    Thus,  it  is  to  these  institutions  that  the  nation 
must  look  for  the  essential  means  of  advancing  the  national  interest  in 
this  fundamental  area. 

At  the  same  time,  partly  because  of  the  national  concern  with  science 
and  partly  as  a  consequence  of  the  substantial  redistribution  of  wealth 
that  has  occurred  during  the  present  century,  the  Federal  Government  has 
become  a  major  source  of  support  for  institutions  of  higher  learning. 
Recent  studies  have  revealed  the  extent  of  this  increasing  dependence  of 
institutions  of  higher  education  upon  the  Government,  particularly  in  the 
area  of  research  funds.    It  is  estimated  that  20  precent  of  the  total  exj^en- 
ditures  in  higher  education  in  the  United  States  are  now  derived  from 
Federally  sponsored  research.    In  some  institutions,  the  proportion  of  total 
income  from  the  Federal  Government  reaches  well  over  50  percent. 

As  a  consequence  of  this  set  of  circiimstances,  there  has  come  into  being 
a  condition  of  mutual  dependence  between  the  Federal  Government  and  insti- 
tutions of  higher  learning  which  I  believe  to  be  one  of  the  most  profoundly 
important  developments  of  our  times.    This  relationship  of  dependence  is  so 
fundamental  that  its  significance  can  hardly  be  overdrawn.    In  the  long 
run,  the  fate  of  this  nation  is  inextricably  interwoven  with  the  vigor  and 
vitality  of  these  institutions.    And  as  a  corollary,  the  fate  of  our  insti- 
tutions of  higher  learning  is  in  no  insignificant  part  dependent  upon  the 
wisdom  and  enlightenment  of  Federal  actions  in  making  funds  available  to  them. 
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Although,  there  is  a  fundamental  condition  of  dependence  between 
the  Federal  Government  and  institutions  of  higher  learning,  it  must  be 
clear  that  there  are  broad  differences  in  the  purposes  and  responsibilities 
to  which  the  two  parties  to  this  condition  are  subservient.    The  basic 
responsibility  of  Federal  agencies  is  for  the  imaginative  yet  prudent  use 
of  funds  appropriated  to  them  in  the  achievement  of  the  national  purpose 
for  which  they  were  made  available.    On  the  other  hand,  the  universities 
have  their  basic  obligation  to  the  transmission  and  advancement  of  knowledge 
and  the  protection  of  the  scholar  and  scholarly  activity.    The  essential 
problem,  then,  which  this  relationship  of  dependence  presents,  in  face  of 
these  differing  purposes  and  responsibilities,  is  to  fashion  the  terms 
which  best  recognize  this  mutual  dependence  but  clearly  provide  for  the 
Ijerformance  of  the  respective  responsibilities  without  interference  or 
distortion.    Thus,  I  believe  it  important  to  examine  instmments  which  have 
been  the  basis  of  the  past  relationships  between  the  Federal  Government 
and  institutions  of  higher  learning.    I  shall  confine  my  discussion  of 
this  point  to  the  instruments  that  have  been  used  in  the  support  of  research 
and  research  training. 

Basic  instruments  of  this  relationship  have  been  the  grant  and  the 
contract.    The  progi^s  of  the  National  Institutes  of  Health  have  utilized 
aljuost  exclusively  the  grant  as  the  basic  means  of  providing  support  for 
research  and  research  training  activities  carried  out  in  universities  and 
institutions  of  higher  learning.    Other  Federal  agencies,  predominantly 
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the  Department  of  Defense,  have  used  the  contract  as  the  basic  mechanism 
£)r  university  participation  in  their  research  activities.    It  is  often 
said  that  there  is  really  little  difference  betveen  the  grant  and  the 
contract  in  terms  of  the  net  effect  upon  the  investigdor  in  the  conduct 
of  sponsored  research.    It  is  my  belief,  however,  that  there  is  a 
difference  in  concept  betveen  the  two  instruments,  the  basic  implications 
of  which  are  of  fundamental  importance  in  terms  of  the  long-term  relation- 
ship which  must  exist  between  the  Federal  Government  and  the  university 
in  the  furtherance  of  scientific  knowledge.    I  should  like  to  take  a 
moment  to  explore  this  fundamental  difference,  for  it  underlies  the  major 
points  which  I  wish  to  make- 

This  difference  is  both  legal  and  philosophical  in  character,  A 
contract  is  in  essence  a  procurement  instrument.    It  imposes  on  the  re- 
cipient of  funds  the  requirement  to  perform  in  accordance  with  the  terms 
of  the  contract,  and  in  so  doing  makes  him  an  agent  of  the  Federal  Govern- 
ment.   As  such  an  agent,  he  is  subject  to  the  full  extent  of  restrictions 
that  bear  upon  the  use  of  Federal  funds  by  a  Federal  agency  and  its  agents. 

A  grant  on  the  other  hand  is  a  conditional  gift,  a  bestowal  in  response 
to  a  request.    It  represents  a  mutual  joining  of  interests  on  the  part  of 
the  grantor  and  the  grantee  in  the  pursuit  of  a  common  objective.    In  this 
relationship  the  grantee  assumes  with  the  granting  agency  the  obligation 
to  act  In  the  public  Interest  in  achieving  the  common  purpose,  and  the 
grantee  assiunes  thereby  all  the  responsibility  which  that  obligation  entails. 
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Therefore,  the  grant  establishes  between  the  grantee  and  the  grantor  a 
relationship  of  trust.    In  accepting  the  grant,  the  grantee  assumes  the 
obligation  to  use  the  funds  bestowed  for  the  purpose  for  which  they  were 
given  and  to  extend  to  the  expenditure  of  those  funds  the  same  probity  and 
prudence  with  which  the  grantee  institution  utilizes  its  own  funds. 

Thus,  once  a  grant  has  been  made,  the  use  of  those  funds  are  left  to 
the  investigator  being  supported  and  the  institution  of  which  he  is  a  part. 
They  are  accountable  for  the  obligation  which  this  grant  imposes  upon  them. 
This  is  their  share  of  the  trusteeship  implicit  in  the  grant  relationship. 

This  is  in  marked  contrast  with  the  essential  idea  of  a  contract  which 
is  a  promise  to  deliver  a  specified  product  for  a  predetermined  price  with 
all  the  actions  and  responsibilities  specified  in  writing  in  the  contracting 
instrument.     In  the  grant,  on  the  other  hand,  these  obligations  are  not 
specified. 

In  this  relationship  of  trust  that  exists  under  the  grant,  it  is  plain 
that  there  are  obligations  imposed  upon  the  granting  agency.    It  is  contin- 
gent upon  the  granting  agency  to  make  clear  and  explicit  to  a  grantee  the 
nature  of  the  trust  and  obligation  which  he  assumes  by  virtue  of  the  accep- 
tance of  the  grant.    A  corollary  of  that  obligation  of  the  granting  agency 
would  also  seem  to  be  the  determination  of  the  adequacy  of  the  means 
which  the  grantee  institution  and  the  supported  investigator  have  available 
to  assume  and  carry  out  their  share  of  the  trustee  obligation.    Having  once 
conveyed  the  nature  of  the  trusteeship  responsibility,  the  grantor  is 
obligated  to  refrain  from  establishing  mechanisms  and  devices  which  intervene 
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in  the  discharge  of  that  responsibility  by  the  grantee  organization.  It 
is  this  restraint  vhich  assures  the  preservation  of  the  necessary  condi- 
tions of  scientific,  freedom  for  the  investigator  and  preserves  the 
institutional  integrity  of  the  grantee  organization. 

In  setting  forth  these  differences  between  the  grant  and  the  contract, 
I  do  not  wish  by  any  means  to  disparage  the  essential  value  of  the  con- 
tract as  an  instrument  for  serving  basic  purposes  of  federal  agencies. 
There  are  many  circumstances  where  a  contract  is  preferable.    I  merely 
wish  to  emphasize  the  philosophical  difference  between  the  two  instruments 
and  to  convey  the  nature  of  the  relationship  upon  which  the  programs  of  the 
National  Institutes  of  Health  have  been  based.    It  is  this  relationship 
which  I  believe  must  be  clear  in  formulating  a  set  of  relationships  which 
must  obtain  in  the  long  run  because  of  the  condition  of  dependence  which 
I  have  described. 

The  reciprocal  trust  which  I  have  identified  as  the  philosophical 
essence  of  the  relationship  between  a  grantor  and  grantee  presents  a  series 
of  problems  for  both  the  Federal  Government  and  the  institutions.    For  the 
Federal  Government,  the  most  difficult  of  these  problems  is  to  accept  the 
need  and  the  wisdom  of  relying  upon  the  integrity  and  responsibility  of 
institutions  in  expending  Federal  funds  in  the  achievement  of  a  national 
purpose.    There  is  also  the  problem  of  how  to  provide  support  for  the 
necessary  administrative  framework  and  mechanisms  which  institutions  must 
set  up  to  assure  that  their  responsibilities  are  adequately  discharged. 
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In  many  respects  this  is  the  tragedy  of  the  limitation  upon  Indirect  cost 
payments  under  programs  of  the  National  Institutes  of  Health.    I  believe 
the  failure  to  provide  such  full  indirect  cost  payments  may  have  impeded 
institutions  from  setting  up  adequate  administrative  framework  to  ensure 
prudent  and  proper  use  of  Federal  funds. 

This,  then,  is  the  problem  presented  to  the  universities  in  their 
relationship  of  trust — namely,  the  responsibility  to  provide  for  and  give 
clear  evidence  of  prudence  and  probity  in  the  management  of  Federal  funds 
made  available  to  them  by  grants. 

But  implicit  in  the  exercise  of  that  responsibility  is  perhaps  a  more 
serious  problem  for  the  institution.    I  refer  to  a  change  in  the  pattern 
of  faculty- institutional  relationships  which  has  existed  during  the  past 
10  to  15  years  in  the  development  of  the  programs  of  the  National 
Institutes  of  Health.    In  large  part,  the  investigator  as  the  grantee  had 
a  more -or -less  direct  relationship  with  the  representatives  of  the  Federal 
agency  awarding  the  grants.    The  proper  exercise  of  institutional  respon- 
sibility, however,  calls  for  closer  cooperation  between  the  faculty  and 
the  institution  in  preserving  the  essential  conditions  for  proper  use  of 
these  funds.    I  recognize  that  there  has  been  and  will  be  much  concern 
over  the  implications  emd  prospects  of  this  kind  of  change  in  internal 
university  relationships.    In  considering  this  problem,  we  sho^ald  reflect 
upon  the  historical  origins  of  the  university.    The  beginnings  of  the 
university  structxire  in  the  middle  ages  arose  from  the  need  of  the  scholar 
for  protection  from  the  community.    The  process  of  advancing  and  transmitting 
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knowledge  required  a  setting  of  freedom,  tranquility,  and  isolation  from 
the  distractions  of  everyday  life.    Although  the  role  and  functions  of 
the  universities  have  changed  tremendously  in  the  long  period  of  develop- 
ment since  that  time,  the  basic  idea  of  the  university  as  a  community 
of  scholars  gathered  together  to  preserve  the  essential  conditions  of 
freedom  essential  to  the  advancement  of  knowledge  remains  the  haHmark 
of  the  university  concept. 

In  some  respects,  ve  are  today  faced  vith  a  new  manifestation  of  the 
conditions  which  were  involved  in  the  historical  origins  of  the  university. 
Great  demands  are  being  placed  upon  the  sctolarly  community  of  the  nation 
and  the  university  structure  within  which  it  resides.    These  demands,  as 
I  have  pointed  out,  arise  from  the  clear  identification  of  the  importance 
of  the  universities  and  their  function  to  the  national  destiny.  There 
is,  however,  the  danger  that  the  thrust  of  Federal  action  in  the  necessary 
safeguarding  of  the  nation's  resources  will  impose  terms,  conditions,  and 
mechanisms  upon  the  university  community  vhlch  vill  threaten  the  essential 
conditions  of  freedom  so  basic  to  scientific  endeavor. 

Although  many  investigators    in  our  program  have  warmly  complimented 
the  manner  in  which  the  progreuns  of  the  National  Institutes  of  Health  have 
established  terms  and  conditions  vhlch  have  recognized  this  essential 
condition  of  freedom,  I  do  not  believe  it  to  be  vise  to  assume  that  the 
fate  of  scientific  freedom  for  the  investigator  can  be  sufficiently 
safeguarded  without  the  exercise  of  vigilance  and  responsibility  by  the 
university  administration.    It  is  my  conviction,  therefore,  that  the  condi- 
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tions  of  freedom  so  essential  to  the  investigators  are  best  left  in  the 
hands  of  the  institution  rather  than  in  those  of  any  Federal  agency.  Thus, 
there  must  be  a  strengthening  of  ties  between  the  Federal  Government  and 
the  institution  of  higher  learning  for  the  sound  development  of  this 
relationship  in  the  future. 

I  have  dwelt  in  this  discussion  on  the  philosophical  nature  and 
implications  of  the  relationship  between  the  Federal  Government  and  the 
university  because,  as  I  said  earlier,  I  believe  we  are  at  the  beginning 
of  a  new  era  in  Government  and  university  patterns  of  action.    This  era 
brings  problems  that  call  for  wisdom  and  f orebearance .    Their  resolution 
will  call  a  searching  examination  on  the  part  of  the  scientist  in  terms 
of  the  manner  in  which  his  best  interests  can  be  cared  for.    The  institu- 
tion must  define  the  true  nature  of  its  role  and  responsibility  in  the 
advemcement  of  intellectual  capability.    And  the  Federal  Government  must 
find  the  best  meems  for  enhancing  the  nation's  educational  and  scientific 
potential. 

All  of  you,  therefore,  will  be  involved  in  this  resolution — faculty, 
university  administration,  graduates.    Many  of  you  will  be  investigators; 
many  of  you  clinician^  and  allied  workers,  who  will  utilize  the  fruits  of 
research.    All  of  you,  as  citizens,  are  deeply  concerned  with  the  furtherance 
of  our  national  destiny. 
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Science  and  the  Liberal  Concept 


F^irst  I  should  like  to  say  how  grateful  I  am  for  the  opportunity  to 
meet  with  you  and  express  a  few  personal  views  on  the  role  of  science  in 
liberal  education.  The  subject  has  commanded  increasing  attention  in  recent 
years  among  educators  and  scientists  of  distinction,  and  I  am  honored  to 
have  been  eisked  to  contribute.  It  is  a  particular  compliment  to  be  chosen 
to  further  the  splendid  tradition  of  the  McAuley  Lectures. 

The  Uberal  Society 

The  theme  "Science  and  the  Liberal  Concept"  (which  is  anything 
but  restrictive)  seems  especially  timely  in  the  light  of  a  condition  now  widely 
recognized.  I  refer  to  the  fact  that  the  intellectual  capability  of  nations  and 
p>eoples  —  their  capacity  to  gain  and  apply  knowledge  —  has  emerged  as 
the  definitive  measure  of  their  strength.  Our  times  are  characterized  by 
dire  needs  with  regard  to  knowledge  and  technology  —  the  need,  on  the 
one  hand,  to  develop  and  apply  them  constructively  and,  on  the  other,  to 
control  some  of  their  products  and  by-products.  Preparation  for  the  pursuit 
and  reconciliation  of  these  often-conflicting  aims  falls  to  liberal  education  as 
a  universal  wellspring  of  those  values  on  which  our  destiny  depends. 

Not  Hiroshima  alone,  but  Hiroshima  and  Sputnik,  brought  this  situa- 
tion into  clear  view.  We  were  duly  awed  when  the  bomb  fell  —  but  it  was 
our  bomb.  The  rapid  development  of  nuclear  arsenals  elsewhere  was  dis- 
turbing; but  it  took  Sputnik  to  prove  that  the  intellectual  capability  we 
had  come  to  respect  was  not  exclusively  domestic.  Out  of  all  this  has  come 
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a  new  and  invigorating  effort  —  a  race  to  the  moon!  If  this  meant  only  a 
race  for  power,  it  would  be  deplorable;  but  it  means  much  more  than  that. 
It  has  become  a  symbol  of  man's  progress  in  the  conquest  of  his  environment, 
and  represents  a  channeling  of  the  power  of  the  mind  to  meet  once  more 
the  challenge  of  the  unknown. 

This  is  where  we  stand  today  —  at  a  fork  in  the  trail  that  science 
and  circumstance  have  blazed.  Whether  we  make  the  right  turn  may  de- 
pend upon  intellectual  capability  of  a  broader  and  deeper  sort  than  that 
required  to  produce  bombs  and  rockets.  It  may  depend  upon  our  propensity 
as  a  nation  and  a  pjeople  to  extend  and  maintain  a  liberal  concept  of  society 
—  a  society  in  which  the  benefits  of  technologic  development  permit  the 
fullest  expression  of  human  values,  dignity  and  achievement. 

In  confining  my  symbols  to  weapons  and  the  like,  I  have  sacrificed 
breadth  to  pointedness.  The  intellect,  through  the  modus  operandi  of  science, 
has  the  capacity  for  tremendous  thrusts  along  many  lines.  One  potential 
is  the  production  of  abundant  foods  and  materials.  Another  is  the  solution 
of  social  problems,  which  the  behavioral  sciences  have  begun  to  attack.  An- 
other is  better  medicine.  Even  within  our  own  lifetime,  there  has  been  a 
general  advance  in  the  human  condition  which  has  been  so  swift  and  so 
sweeping  that  its  true  dimensions  cannot  be  discerned. 

The  blessings  of  science  and  technology,  as  I  have  pointed  out,  are 
far  from  unalloyed.  The  greater  our  capacity  for  technologic  development, 
the  greater  the  danger  of  devastating  misuse,  or  of  failure  to  apply  con- 
structively the  tools  and  knowledge  already  available.  In  the  production  of 
goods,  for  instance,  there  are  the  hazards  of  economic  disaster,  and  over- 
riding materialism,  and  the  consumption  and  despoilment  of  our  natural  re- 
sources including  water  and  air.  In  the  field  of  medicine,  there  are  the  fail- 
ures to  utilize  the  already  known  means  by  which  diseases  could  be  con- 
trolled while  we  seek  for  still  further  new  knowledge.  The  search  for  new- 
knowledge  as  an  end  in  itself  is  justifiable  from  the  viewpoint  of  the  scientist, 
but  less  so  from  that  of  the  society  that  sustains  him. 

So  again,  we  must  look  to  a  source  of  values  and  judgments,  a  source 
both  sensitive  and  influential,  through  which  humanity's  best  interests  can 
be  served.  Basically  —  and  I  repeat  —  we  must  turn  to  liberal  education 
for  the  requisite  synthesis  of  science  and  humanism.  H.  G.  Wells,  as  early 
as  1920,  put  it  bluntly  in  these  words:  "Human  history  becomes  more  and 
more  a  race  between  education  and  catastrophe." 

Another  source  of  values  and  judgments  is  the  scientist  himself,  who 
should  be  urged  to  interpret  scientific  advances  and  to  participate  in  de- 
cisions concerning  their  application.    Reticence  on  the  part  of  scientists  is 
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a  general  problem  of  our  times.  Another,  of  course,  is  the  vocalizing  of 
those  scientists  who  would  use  their  scientific  base  as  a  platform  from  which  to 
shout  solutions  to  all  problems  scientific  or  otherwise,  but  this  fortunately  is  a 
striking  exception.  As  individuals  and  in  the  aggregate,  scientists  should 
assume  their  full  responsibilities  in  the  social  and  political  spheres. 

The  liberal  or  catholic  concept  of  society,  the  age-old  dream  of 
humanitarians  ever>"where,  can  find  expression  in  an  environment  made  pos- 
sible through  science  and  technology  —  for  example,  in  a  world  free  of  the 
major  infectious  diseases  and  subject  to  a  minimum  of  disabling  chronic 
illness.  This  is  feasible  within  the  lifetime  of  today's  youth.  The  limiting 
factors  are  political  and  cultural.  But  liberal  education  is  an  effectual  means 
of  enriching  the  cultural  soil.  Through  it  we  may  realize  the  potential  that 
Toynbce  has  in  mind  when  he  suggests  that  our  age  may  be  remembered 
as  the  first  in  which  "mankind  dared  to  believe  it  practicable  to  make  the 
benefits  of  civilization  available  to  the  whole  human  race." 

Science  in  the  Liberal  Arts  Curriculum 

Educators  have  given  much  thought  to  the  matter  of  incorporating 
science  into  the  liberal  arts  curriculum.  This  is  a  difficult  problem  compound- 
ed by  the  paucity  of  qualified  teachers,  the  limitations  imposed  by  tradition, 
and  the  understandable  but  unfortunate  apathy  of  nonscience  students.  Methods 
range  from  the  intensive  —  the  teaching  of  one  or  two  sciences  thoroughly  — 
to  the  extensive  —  or  the  survey-type  course.  And  between  these  extremes 
is  the  block-and-gap  method,  with  its  goal  of  sufficient  depth  to  instill  cer- 
tain attitudes  and  sufficient  breadth  to  be  practical.  These  approaches  would 
appear  to  be  laudable  and  have  undoubtedly  led  to  constructive  changes. 
Any  contribution  on  my  part  to  the  consideration  of  this  problem  would 
derive,  I  should  think,  from  another  perspective  offsetting  the  educator's 
pxjint  of  view. 

It  might  be  fruitful  to  ask  at  the  outset  what  I  should  hope  that  the 
la>Tnan,  as  a  liberally  educated  person  and  responsible  citizen,  would  know 
of  science.  Above  all,  I  believe  he  should  gain  a  realistic  view  of  the  nature 
of  scientific  investigation.  He  should  come  to  know  science  not  as  a  museum 
of  accepted  facts,  but  rather  as  a  dynamic  process,  an  intellectual  skirmish 
at  the  edge  of  the  unknown.  He  should  know  how  science  relates  to  technology. 
A  clear  idea  of  the  spectrum  ranging  from  basic  investigation  to  applied 
science  and  product  development  would  enable  him  to  participate  in  important 
decisions  affecting  the  role  of  research  in  industry  and  government.  In  short, 
he  should  know  what  science  is  and  how  it  works.  Such  a  conception  would 
be  particularly  useful  when  he  is  called  upon  to  make  value  judgments  where 
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science  is  concerned,  as  in  weighing  the  issues  involved  in  testing  nuclear  de- 
vices or  new  drugs  —  major  problems  confronting  our  Congress  today. 

Motivation  in  Science 

The  liberal  arts  graduate  should  have  an  understanding  of  scientific 
creativity:  how  to  evoke  it  —  where  and  how  and  why  it  thrives.  The  gen- 
eral climate  for  scientific  investigation  is  certainly  influenced  by  undergradu- 
ate education,  and  professionals  in  all  fields  are  called  upon  to  make  de- 
cisions affecting  the  incentives  to  scientific  effort.  To  the  extent  that  the 
graduates  of  liberal  arts  colleges  become  involved  in  programs  affecting 
scientists,  whether  in  education,  government  or  industry,  they  share  in  shap- 
ing the  research  environment. 

We  might  consider  brietly  the  nature  of  the  scientist's  motivation, 
his  basic  drive.  What  exactly  is  it?  Too  often,  I  feel,  it  has  been  taken  as 
scepticism  operating  through  the  rejection  of  unfounded  or  dogmatic  belief. 
But  scepticism  is  a  stale  of  mind,  not  a  constructive  force.  I  should  char- 
acterize the  main  force  as  one  of  persistent  curiosity  tending  toward  emotional 
gratification  through  discovery.  Further,  this  is  discovery  of  a  special  kind. 
It  is  demonstration  of  order  in  apparent  chaos;  explanation  of  mechanisms 
behind  that  order;  revelation  of  beauty  in  fundamental  relations.  These  are 
the  primary,  day-to-day  incentives  of  the  scientist  at  work. 

There  is,  of  course,  another  plane  of  motivation  —  altruism,  scholar- 
ship, the  ascetic  life.  These  are  the  long-range  satisfactions  that  may  lead 
one  into  science  or  medicine,  and  they  are  powerful  and  sustaining.  But  I 
believe  the  significant,  practical  stimulus  is  the  immediate  satisfying  experi- 
ence. Science  progresses  in  an  environment  conducive  to  the  free  play  of 
curiosity,  disciplined  only  by  training  and  the  controls  of  science  itself.  In 
such  an  environment  the  e.xalted  motives,  the  idealism  will  find  expression 
as  well. 

Poincare  epitomizes  these  thoughts  in  a  sentence: 

The  sdentist  does  not  study  nature  because  it 
is  useful;  he  studies  it  because  he  delights  in 
it,  and  he  delights  in  it  because  it  is  beautiful. 

And  here  I  would  make  the  important  point  that  the  incentives  to 
science  are  best  operative  in  an  atmosphere  free  of  economic,  political  and 
other  pressures.  On  the  positive  side,  these  incentives  are  enhanced,  as  in 
all  other  endeavor,  by  understanding  and  appreciation;  adequate  physical 
resources,  and  appropriate  rewards.  The  liberal  education  could  go  far  to- 
ward revealing  these  facts,  not  only  that  they  might  redound  to  science  it- 
self but  that  they  might  lure  young  talent  still  in  search  of  a  career. 
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Science  in  Cultural  Perspective 

With  a  deeper  understanding  of  the  nature  of  science,  hberal  arts 
graduates  would  be  equipped  to  comprehend  how  science  permeates  the 
cultural  fabric  and  what  is  required  to  control  and  advance  it.  They  would 
be  better  prepared  to  cope  with  the  political  and  organizational  realities 
that  mold  science  programs.  And  they  would  be  able  to  comprehend  and 
guide  the  role  of  science  in  their  own  chosen  fields. 

The  extent  of  scientific  education  needed  by  nonscientists  —  a  moot 
question  —  is  of  course  as  difficult  to  predetermine  as  the  requisite  degree 
of  literature  or  law  or  any  other  subject.  The  requirement  can  only  be  de- 
cided upon  long  and  profound  scrutiny  of  major  facets  of  modern  life.  But 
in  any  case  it  seems  true  that  some  understanding  of  science,  lilce  that  of 
geography  or  history  or  economics,  would  be  valuable  in  most  fields  and 
essential  to  coping  adequately  with  many  problems  in  the  modern  world. 
In  order  to  take  part  in  deciding  issues,  one  must  be  able  to  comprehend 
their  content.  In  order  to  apply  science  intelligently,  one  must  know  its 
strengths  and  hmitations,  its  form  and  substance,  and  should  actually  have 
a  working  knowledge  of  some  broad  aspects  such  as  statistics  and  e.xperi- 
mental  design. 

Science  may  be  regarded  as  a  dimension  of  civilization,  like  politics, 
economics,  art  and  so  forth.  It  must  be  viewed  in  terms  of  environments 
for  discovery,  climates  for  their  application,  action  and  interaction  in  the 
social  matrix.  And  science,  like  some  other  dimensions  of  the  world  picture, 
is  too  often  neglected  in  the  study  of  man  and  his  works.  It  is  convenient 
to  teach  a  science  as  a  static  accumulation  of  facts,  particularly  in  regular 
science  courses;  but  this  is  to  ignore  its  dynamic  qualities  of  growth  and 
social  impact.  Thus  I  feel  that  we  should  contrive  to  extend  the  cultural 
perspective  of  science,  both  with  regard  to  the  contemporary  scene  and  to 
history. 

Integration  of  Science  and  the  Humanities 

One  answer  as  to  method  —  how  a  better  perspective  might  be  in- 
stilled —  follows  logically.  Since  we  are  speaking  of  revealing  a  dimension 
rather  than  adding  new  subjects,  it  follows  that  the  science  content  of  exist- 
ing courses  should  be  augmented.  In  this  I  share  the  views  of  J.  Bronowski, 
George  Boas,  Bentley  Glass  and  others.  The  idea  of  reintegrating  science 
and  the  humanities,  as  a  way  to  enrich  both  fields,  arises  whenever  thought- 
ful men  survey  liberal  education. 

In  the  field  of  anatomy,  a  synthesis  of  scientific  and  aesthetic  view- 
points was  well  realized  in  Renaissance  Italy.   Artists  of  the  time  formed 
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a  chapter  of  the  Guild  of  Physicians  and  Apothecaries,  and  the  mingling  of 
the  fields  was  social  as  well  as  professional.  Phlebotomists  were  said  to  stand 
before  the  canvases  of  the  Florentine  realist  Stefano  to  study  the  branching 
of  the  blood  vessels.  Leonardo  himself  was  a  product  of  this  movement, 
■which  stressed  realism  in  science  and  art.  It  seemed  only  natural  in  1540 
that  the  anatomic  woodcuts  of  Vesalius  should  be  developed  in  Titian's  studio. 

Looking  at  liberal  arts  education  today,  one  is  struck  by  the  similar 
opportunity  to  enrich  the  teaching  of  fine  arts  through  expansion  of  such 
material  as  optics,  perception,  color  theory,  human  engineering,  pathologic 
anatomy,  anthropology,  and  the  physics  of  sound. 

Literature  is  usually  treated  chronologically,  in  historical  perspective. 
But  again  the  scientific  dimension  is  largely  neglected.  Down  through  the 
ages,  there  have  been  scientists  who  were  masters  of  expository  and  descrip- 
tive writing.  I  should  include  Bacon,  Thomas  Brown,  Newton,  Darwin,  Huxley, 
Sherrington,  \\liitehead,  Jung,  and  Max  Bom,  to  name  only  a  few.  Sir 
Lawrence  Bragg  has  made  a  corollary  point  in  discussing  the  creative  imagina- 
tion. Because  the  creative  faculty  can  atrophy,  he  says,  the  study  of  literature 
and  art,  as  exercises  for  the  imagination,  has  its  place  in  scientific  training. 

The  Russian  composer  Borodin,  as  a  matter  of  interest,  was  an  out- 
standing chemist  of  19th-century  Russia  and  was  instrumental  in  founding 
the  country's  first  women's  medical  school,  where  he  lectured  from  1872 
until  his  death  in  1887.  As  you  may  know,  more  than  half  the  students  of 
medicine  in  Russia  are  women,  and  the  proportion  of  women  entering  medicine 
in  many  countries  far  exceeds  ours.  This  may  be  due  in  part  to  the  activities 
of  an  extraordinarily  vigorous  Russian  educator  and  chemist,  who  in  his 
spare  time  produced  such  masterful  compositions  as  Prince  Igor. 

History  is  probably  the  field  in  which  science  content  could  be  most 
extensively  and  beneficially  enhanced.  Inventions  and  discoveries  are  often 
documented  in  history  courses;  but  the  evolution  and  spread  of  ideas,  the 
social  effects  of  scientific  advances,  and  the  great  impact  of  disease  and 
disease  control  on  civilization  is  too  often  ignored. 

Among  the  many  examples  that  come  to  mind,  the  story  of  aniline 
dyes  illustrates  the  point  as  well  as  any.  William  Henry  Perkin's  discovery 
of  the  dyes  in  the  I850's  grew  out  of  research  on  coal  tar,  a  by-product  of 
coal  gas  production.  The  economic  effects  were  immediate  and  far-reaching. 
While  a  great  new  industry  was  born,  the  effect  on  the  indigo  producers  of 
India  and  the  madder  growers  of  France  was  devastating.  Mauve,  the  first 
of  the  new  dyes,  became  so  popular  that  the  1890's,  you  may  recall,  have 
been  termed  the  "mauve  decade."  In  the  biological  sciences,  the  affinity  of 
aniline  dyes  for  certain  microscopic  structures  played  a  major  role  in  the 
discovery  of  bacteria,  of  chromosomes  (so  named  because  of  their  staining) 
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and  of  the  drug  Salvarsan,  with  which  Ehrlich  opened  the  field  of  chemo- 
therapy. The  detailed  history  of  these  days,  including  their  chemistry,  is 
not  only  fascinating  but  affords  a  vantage  point  for  the  study  of  science 
as  part  of  culture. 

Many  more  e.\amples  of  scientific  discovery  and  natural  phenomena 
involving  science  could  be  cited  in  significant  relation  to  the  development  of 
civilization.  Science  has  expanded  our  comprehension  of  important  historical 
events.  It  has  afforded  insights,  for  example,  into  the  probable  rcle  of  ma- 
laria in  the  decline  of  Greece  and  Rome;  the  effects  of  plague  in  medieval 
times;  the  psycho-social  aberrations  springing  from  belief  in  witchcraft;  the 
influence  of  tuberculosis  on  European  culture  in  the  19th  century;  and  the 
role  of  the  potato  blight  in  England  and  Ireland  in  emigration  to  America. 
The  scientific  asp)ects  of  such  important  developments  could  be  explored  in 
sufficient  detail  to  teach  something  of  science  itself,  and  to  illustrate  how 
history  makes  science  and  science  makes  history. 

General  Expansion  of  Scientific  Contejit  in  Education 

What  I  have  said  about  scientific  events  and  scientific  insight  with 
respect  to  history,  literature  and  the  fine  arts  might  also  be  applied  in  the 
study  of  philosophy,  economics,  pxjlitical  science,  sociolog>'  and  other  fields. 
Each  of  these  subjects  has  a  scientific  dimension.  Each  could  be  better  under- 
stood, and  its  study  more  contributor}'  to  the  objectives  of  a  liberal  educa- 
tion, if  that  dimension  were  given  greater  emphasis  in  present-day  instruction. 

Thus,  through  subjects  already  comprising  the  liberal  arts  curriculum, 
students  could  comprehend  more  about  the  scientific  concepts  and  issues 
that  have  shaped  modern  history  and  the  current  scene.  Nuclear  weapons 
and  power,  trends  in  medicine,  the  changing  bases  of  international  trade, 
and  the  physical  and  chemical  bases  of  many  industries  are  dominant  facets 
of  modern  life  which  might  be  explored  within  the  existing  academic  frame- 
work. There  is  no  reason  why  such  historical,  economic  and  technical  analyses 
should  not  be  supplemented  by  science  courses  of  the  conventional  types. 

One  aspect  of  science  that  might  well  receive  more  emphasis  in  liberal 
arts  curricula  concerns  scientific  institutions  and  programs.  The  total  ex- 
penditure for  researcTi  and  development  in  this  country  last  year  is  estimated 
at  $16  billion,  or  about  3  percent  of  the  gross  national  product.  This  major 
area  of  our  economy  is  one  that  the  student  preparing  himself  for  a  respon- 
sible place  in  society  would  want  to  explore.  WTiere  do  the  funds  come 
from  and  where  are  they  spent?  WTiat  are  the  trends  in  research  programming? 
in  research  itself?  Behind  this  tremendous  investment  of  funds,  facilities 
and  manpower  are  certain  philosophies,  laws  and  traditions.  WTiat  are  they? 
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what  determines  them?  and  what  are  their  implications  for  the  nation's 
future? 

Matters  of  science  administration  are  often  determined  ultimately  by 
laymen.  For  example,  legislators  must  understand  and  base  decisions  on 
the  relative  merits  of  the  research  grant  and  the  research  contract  —  the 
one  as  a  conditional  gift  probably  best  suited  to  support  a  free-ranging 
search  for  new  knowledge,  and  the  other  as  the  preferred  instrument  for  ob- 
taining research  and  development  when  the  product  can  be  specified.  The  ques- 
tion arises  as  to  where  responsibility  for  efficiency  shall  lie  and  how  to  im- 
plement it.  This  is  not  a  technicality  for  accountants  to  work  out,  but  a 
fundamental  issue  of  values  that  could  affect  the  productivity  of  science  and 
the  vitality  of  our  universities. 

International  science  programs  are  also  of  major  interest.  In  general,  these 
represent  either  of  tv.o  basic  objectives.  One  is  the  development  of  allied  countries 
for  humanitarian,  military  or  economic  reasons.  The  other  is  the  solution  of  prob- 
lems essentially  domestic  but  designed  to  tap  superior  ability  wherever  it 
occurs.  Programs  of  the  latter  type  may  also  be.  broadly  humanitarian,  but 
the  domestic  need  is  regarded  as  primary.  These  two  objectives  or  viewpoints, 
serx'ing  as  banners,  motivate  and  guide  a  variety  of  international  programs 
of  research  and  technical  assistance,  offering  career  opportunities  to  young 
people  and  helping  to  shape  tomorrow's  world.  One  further  reason  for  more 
study  of  these  programs  is  of  course  their  tremendous  significance  in  terms 
of  the  ideologies  of  their  sponsors. 

Science  and  the  Religions  and  Philosophical  View  of  Man 

There  is  still  another  area  of  a  liberal  education  in  which  scientific 
content  could  be  expanded  and  scientific  methodology  applied  more  exten- 
sively. This  is  the  area  of  theology*  —  using  the  term  in  the  broad  sense 
of  the  psychological,  historical  and  anthropological  study  of  religion.  Arch- 
eology with  its  discovery  and  analysis  of  relics,  like  the  Dead  Sea  scrolls, 
is  an  example  of  a  science  that  is  helping  to  bridge  the  gaps  in  our  knowledge 
of  ancient  cultures  and  the  development  of  religious  ideas. 

Another  such  science  is  psychiatry.  This  is  proving  to  be  a  fruitful 
approach  to  the  understanding  of  religious  needs  in  relation  to  mental  health. 
Whether  we  view  psychiatry  as  an  adjunct  to  religion  or  religion  as  an  ad- 
junct to  psychiatry  is  unimportant.  WTiat  is  important  is  that  psychiatry 
presents  an  avenue  by  which  science,  theology,  and  belief  itself  can  be 
mutually  beneficial  and  their  fundamental  relationships  explored  as  a  step 
toward  healing  the  disordered  mind.  Science  and  religion,  often  felt  to  be 
antagonistic,  have  found  in  psychiatry  a  meeting  ground  from  which  may 
come  a  wider  appreciation  of  their  essential  compatibility. 
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Before  leaving  this  point,  I  should  like  to  express  my  conviction  that 
liberal  education  is  the  best  hope  of  a  wider  appreciation  of  this  compati- 
bility between  two  great  modes  of  thought.  My  conviction  is  supported  in 
two  quotations  reflecting  both  sides  of  the  coin.  The  first  thought,  by  de 
Fontenelle,  is  sometimes  overlooked  on  the  clerical  side: 

Nature  is  never  so  admirable  or  so 
admired  as  when  it  is  understood. 

And  the  second,  by  Bacon,  might  well  have  been  addressed  to  the  young 
scientist  of  his  time  or  ours: 

A  little  philosophy  inclineth  man's  mind 
to  atheism,  but  depth  in  philosophy 
bringeth  men's  minds  about  to  religion. 

Be  that  as  it  may,  the  relation  of  science  to  philosophic  concepts  and 
the  religious  view  of  man  is  today  an  area  of  inquiry  that  challenges  the 
best  minds.  As  in  the  study  of  literature,  art,  government  and  other  sub- 
jects, the  effects  and  potentialities  of  science  are  considerable  and  may  not 
be  overlooked  in  any  comprehensive  approach  to  the  field.  Moreover,  scientific 
investigation  could  be  expected  to  yield  new  knowledge  —  perhaps  even  to 
open  the  way  to  a  s>"nthesis  of  views  that  would  constitute  a  unity  of  thought. 

Conclusions 

From  the  foregoing  remarks,  it  will  be  apparent  that  I  see  a  need 
today  for  nothing  less  than  a  reorientation  of  liberal  education.  The  best 
form  for  this  must  be  determined  in  the  last  analysis  by  educators,  though 
scientists  and  those  concerned  with  scientific  programs  may  have  a  word 
to  say.  For  this  much  is  clear:  It  must  be  a  reorientation  shaped  by  the 
increasing  role  of  science  in  the  everyday  world  around  us.  It  must  con- 
tinue the  current  trend  toward  acquainting  the  student  with  major  scientific 
issues  and  scientific  approaches  to  new  knowledge.  And  it  must  enable  the 
graduate  to  participate,  in  an  informed  and  critical  manner,  in  the  evaluations 
and  judgments  bearing  upon  alternative  courses  of  action  which  the  progress 
of  science  will  increasingly  require. 
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The  National  Institutes  of  Health  has,  as  its  primary  mis- 
sion, the  support  of  medical  research.    In  the  furtherance  of  this 
mission,  it  has  come  to  play  a  major  role  in  the  support  of  re- 
search in  educational  institutions  in  our  country  and  through  this 
an  indirect  though  major  role  in  education  as  such.    From  the  be- 
ginning it  vas  recognized  that  effective  support  for  research 
carries  vlth  it  the  obligation  to  enlarge  the  resource  base  for 
continued  growth  in  the  future.    As  a  consequence,  NIH  programs 
have  provided  fellowships,  have  strengthened  the  structure  of 
graduate  education  in  health-related  fields,  have  provided  stable 
support  for  faculty  expansion,  and  have  stimulated  the  construc- 
tion of  health  research  facilities  through  a  matching  grant  pro- 
gram.   This  broad  spectrum  of  research  and  research  related  activ- 
ities has  drawn  the  National  Institutes  of  Health  into  ever  closer 
and  increasingly  fruitful  relationships  vlth  educational  institu- 
tions.   We  have  become  increasingly  aware  of  (l)  the  capabilities 
of  Federal  programs  to  support  research  and,  at  the  same  time,  to 
strengthen  rather  than  weaken  the  educational  enterprise  and  (2) 
certain  deficiencies  in  the  Nation's  educational  structure  which 
cannot  be  satisfied  in  the  context  of  present  Federal  science  pro- 
grams no  matter  how  wisely  ve  and  other  science  agencies  may  ad- 
minister our  activities . 

Before  addressing  myself  to  these  \irgent  deficiencies,  how- 
ever, I  should  like  to  sketch  briefly  the  scope  of  NlH's  statutory 
authority,  the  current  composition  of  our  programs  in  educational 
institutions,  our  relative  contribution  to  Federal  support  for 
research,  in  educational  institutions,  and  the  interrelationships 
between  support  for  research,  itself,  for  strengthening  the 
broader  institutional  environment,  and  for  the  enlargement  of  re- 
sources for  the  future. 

Statutory  Authority 

The  basic  statutory  authority  for  NIH  progranuB  derives  from 
the  statutory  responsibility  of  the  Surgeon  General  of  the  Public 
Health  Service  for  the  conduct  and  support  of  research  and  in- 
vestigations related  to  the  diseases  and  Impairments  of  man  and 
other  health  problems.    The  general  authorization  for  this  purpose 
appears  in  Section  301  of  the  Public  Health  Service  Act  as  enacted 
in  19^.    Subsequent  legislation  has  provided  further  authoriza- 
tion for  the  conduct  and  support  of  specific  research  in  categor- 
ical and  other  designated  areas  of  research  through  the  establish- 
ment of  individual  Institutes  with  their  related  advisory  councils 
and  by  other  means.     The  enactment  of  P.L.  87-838  by  the  last 
Congress  providing  for  the  establishment  of  an  Institute  of  Child 
Health  and  Human  Development  and  an  Institute  of  General  Medical 
Sciences  and  authorizing  broed  research  and  training  activities 
in  these  areas  is  the  most  recent  action  in  this  respect. 
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Table  3 


NIH  Support  of  Extramural  ReEearch  and  Resources 
1955-1963 
(■nillions  of  dollars) 


I 

lesearch  Grant 

5 

Year 

Total 

Total 

Performance 
of 

research 

Research  * 
environment 

Training 

and 
fellowships 

Construction 

of 

research 
facilities 

1955 

$48.7 

$35.1 

$35.1 

$13.6 

1956 

56.3 

39.2 

39.2 

17.1 

1957 

149.9 

86.4 

86.4 

33.5 

30.0 

1958 

179.5 

110.5 

110.5 

39.0 

30.0 

1959 

245.4 

155.4 

155.4 

60.0 

30.0 

1960 

335.1 

215.6 

210.7 

4.9 

89.5 

30.0 

1961 

471.0 

306.2 

280.1 

26.1 

129.8 

35.0 

1962 

588.3 

409.5 

346.6 

62.9 

143.8 

35.0 

1963 
est 

763.6 

523.5 

429.9 

93.6 

190.1 

50.0 

*  Includes  granti  for  clinical  research  centers,  prijsate  centers,  general 
research  support,  ICMRT,  and  related  resource  programs  designed  to 
strengthen  the  research  environment. 
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Table  4.    MATIONAL  INSTITUTHS  OP  HEALTH  APPROPRIATIONS,  1945-1963 


Tear 

Appropri- 
ations \J 
(millions 
of 

dollars) 

P  E  R  C 

E  N  T 

Total 

Intra- 
mural 

E  X 

TRAMDRAL 

Total 

Research 
grants  and 
contracts 

Tr  alnln^ 

and 
fellow- 
ships 

Construc- 
tion 
grants 

Other 
2/ 

1945 

$  2.8 

100.0 

94.0 

6.0 

4.0 

2.0 

- 

1950 

52. 1 

100. 0 

24.6 

75.4 

27.0 

15.1 

11.1 

22.2 

1955 

81.3 

100.0 

31.0 

69.0 

43.1 

16.8 

- 

9.1 

1956 

98.5 

100.0 

32.2 

67.3 

41.1 

17.6 

9,1 

1957 

213.0 

100.0 

18.8 

81.2 

45.2 

15.7 

14.1 

6.2 

1958 

241.2 

100.0 

19.1 

80.9 

46.4 

16.3 

12.4 

5.8 

1959 

324.4 

100.0 

16.8 

83.2 

49.9 

18.6 

9.3 

5.4 

1960 

430.0 

100.0 

14.6 

85.4 

52.3 

20.8 

7.0 

5.3 

1961 

577.2 

100.0 

12.7 

87.3 

53.8 

22.9 

6.1 

4.5 

1962 

771.6 

100.0 

11.6 

88.4 

59.5 

19.1 

4.5 

5.3 

1963 

930.8 

100.0 

11.1 

88.9 

58.2 

21.0 

5.4 

4.3 

1  /    Excludes  approprlr'tions  for  dlre>et  construction;  Includes  aj;.  lOpriatlons  for 

construction  grants  for  1950,  aod  1957  to  1963  Inclusive. 

2  /     Includes  coiraunlty  demonstration  projects,  professional  and  technical  assistance, 

and  State  control  programs. 


SODRCE:    Rational  Institutes  of 


Besources  Analysis  Brooeb 
Office  of  Program  Flanaiag,  IflH 
Hovember,  1962 


TRENDS  IN  FEDERAL  SUPPORT  OF  RESEARCH  AT  COLLEGES  AND  UNIVERSITIES 

1952-1962 


1962 


1952 


$  15!  Million 


AGENCY 

1952      1  1962 

GROWTH 
RATIO 

Millions 

TOTAL 

$  151 

$  715 

4.7 

NIH 

14 

282 

zai 

NSF 

1 

86 

86j0 

Defense 

106 

201 

1.9 

Other  Federal 

30 

146 

4.9 

Note:  Eidudes  univwsity-monoged  Federal  contract  reseorch  centers, 
such  as  Los  Alamos,  Argonne,  ond  Jet -Propulsion  Lotxmitory. 


Sourees.  Notional  Science  Foundation  ond  NIH 


Janes  A.  Shannon^  M.D.*-^ 

P.Gverend  Carroll,  Ladies  and  Ger^^lemen : 

I       honored  that  you  have  asked  me  to  meet  vith  you  in  dedicating 
Tne  AL.erican  Center  for  Research  in  Blindness  and  Rehabilitation.  This 
Center  vill  constitute  a  nev  dir.ension  in  serA^'ice  "co  the  'blind_,  cc^:- 
oinin;;  as  it  does  research  and  systematic  rehabilitation,  it  vill 
£e::'\''e  as  a  model  for  the  many  siiiilar  pro-rsjns  tha^i:  are  so  much  needed 
in  this  difficult  field.    We  a-  NIH,  and  representatives  of  the  many 
educational  and  scientific  organizations  represented  here  today,  vill 
folio-.-?  vith  great  interest  the  development  of  your  programs. 

1  vould  like  to  take  a  moment  at  this  tim£--and  I  am  sure  that  all 
of  you  attending  this  seminar  Jioin  me--in  expressing  our  admiration 
and  gratitude  for  the  outstanding  vork  of  Father  Carroll  and  his  staff 
vhich  has  brought  this  establishment  into  being.    Father  Carroll's  vork 
vith  Boston's  Catholic  Guild  for  All  of  the  Blind,  extending  over  tvo 
decades,  and  his  deep  interest  and  understanding  of  the  problems  of  the 
blind,  have  done  much  to  bring  about  the  rapid  grovth  of  the  Guild  both 
m  si_c  and  in  breadth  of  services.     The  Guild,  vhich  started  in  193°^ 
h-s  taken  on  an  additional  load  and  expanded  into  nev  fields  as  the  need 

'-Delivered  at  the  dedication  of  the  American  Center  for  Research  in 
Blindness  and  Rehabilitation,  Boston,  1/2^/63. 

•-■■'Director,  National  Institutes  of  Health,  Public  Health  Service,  U.S. 
Department  of  Health,  Education,  and  Welfare. 
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arose.    With  its  nev  concept  in  service,  the  Guild  estatlished  St.  Paul's 
Rehabilitation  Center  for  nevly  blinded  adults,  St.  Raphael's  Hall  as  a 
home  for  elderly  blind  vcmen,  special  professional  and  volunteer  services 
for  blind  children  and  college  students  attending  regular  schools,  and 
the  many  basic  services  for  all  of  the  blind  in  the  Boston  area. 

The  organized  vcrk  for  the  blind  as  indicated  in  FatherCarrcll ' s 

It"  is  in  a  state  of  transition,  and  it  is  important  that  the  program  be 
flexible.    For  to  quote  from  the  book,  "The  task  of  agencies  for  the  blind 

and  the  public,  not  to  deal  vith  all  the  problems  of  blind  persons." 

union  only  during  the  past  decade.     In  some  instances,  there  have  been 
developments  in  the  course  of  basic  research  in  the  instr-^imentation  field 
before  -he  need  has  been  anticipated.    A-  other  times,  tools  have  been 
developed  to  ansver  a  need  in  one  field  only  to  find  that  they  have  opened 
an  entirely  nev  unsuspected  vista.    But  in  most  cases,  vhen  the  need  is 
recognized,  the  nev  instrument  is  tailormade  to  do  the  special  job.  The 
impact  of  technology  in  such  a  situation  has  only  begun  to  be  felt. 

Today,  an  increasing  interest  and  emphasis  is  being  placed  on  instru- 
mentation in  both  basic  research  and  clinical  application.    We  must  look 
much  deeper — beyond  the  limitations  of  hxoman  povers.    And,  as  instruments 
become  increasingly  precise  and  complex,  in  the  hands  of  the  specialist, 
they  translate  a  great  potential  into  actuality. 

The  advent  of  the  electron-microscope,  the  use  of  radio-isotopes, 
and  the  versatile  computers  have  opened  nev  fields  and  brought 
recognition  to  problems  not  limited  to  one  science  but 
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affecting  all  of  the  sciences--biology ,  mathematics,  physics, 
engineering,  and  medicine. 

The  National  Institutes  of  Health?  with  its  broad  range  of 
programs  at  the  Bethesda  laboratories  and  through  grant-supported 
research,  today  is  actively  involved  in  almost  every  phase  of 
medical  research.     Thus,  we  have  recognized  the  need  and  have 
been  in  a  position  to  give  support  to  the  advances  in  technical 
aids  for  laboratory  and  clinical  investigations. 

Few  areas  of  research  have  been  more  closely  aligned  with 
the  development  of  precise  and  sophisticated  instruments  for 
diagnostic  examinations,  patient  studies  and  delicate  surgical 
procedures,  than  the  work  done  in  blindness.    Advances  in  this 
field  have  now  progressed  to  the  point  where  a  surgeon  says  that 
a  nice  clean  eye  operation  is  "a  neat  package"  and  a  joy  to  per- 
^  form. 

The  eye  is  also  a  window  to  other  disorders  of  the  body. 
Through  it,  we  have  become  able  to  interpret  early  signs  of 
developing  systemic  disease.     By  recognition  and  study  of  changes 
in  the  eye  we  may  be  able  to  detect  and  treat  other  diseases  which 
otherwise  would  not  be  diagnosed. 

The  constant  expanding  in  disciplines  and  new  approaches 
to  the  field  of  blindness  put  a  heavy  dependence  on  technology. 
■  Many  advances  are  still  over  the  horizon,  but  I  want  briefly  to 
cite  a  few  examples  where  the  tools  of  science  have  been  applied 
to  the  specifics,  both  research  and  clinical,  in  the  diagnosis 
and  treatment  of  eye  disorders. 
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A  prime  example  of  the  need  for  instruments  to  further 
the  study  of  disease  is  glaucoma.    Although  this  disorder  is 
responsible  for  one  out  of  eight  cases  of  blindness,  if  dis- 
covered in  time  it  usually  can  be  controlled  and  damage  prevented. 
Glaucoma  is  difficult  to  diagnose,  hov/tver,  because  the  elevated 
pressure  in  the  eye  with  which  it  is  associated  often  produces 
no  overt  symptoms  until  visual  impairment  occurs. 

In  recent  years,  patient  and  physician  alike  have  been 
alerted  to  the  dangers  of  undetected  glaucoma.     Surveys  have 
consistently  uncovered  an  incidence  of  2  percent  in  unsuspecting 
victims  over  40  years  of  age.     Knowledge  of  the  magnitude  of  the 
problem,  while  only  a  beginning,  has  spurred  research  to  discover 
the  mechanism  whereby  eye  pressure  gets  out  of  control. 

Both  diagnosis  and  treatment  of  glaucoma  require  that  the 
physician  be  able  to  measure  the  pressure  of  fluids  within  the 
eye.     If  the  pressure  remains  at  high  levels  for  too  long,  eye 
tissues  are  damaged  and  blindness  results.     For  such  measurements, 
instruments  are  vital.     No  physician  could  hope  to  measure  the 
pressure  inside  the  eye  without  the  aid  of  modern  technology, 

A  simple  hand  tonometer  has  been  in  use  for  years  and  is 
still  used  in  general  population  detection  surveys.     Its  measure- 
ments, though  helpful,  are  not  precise. 

In  the  clinics  at  NIH  and  at  other  treatment  centers,  a 
more' complex  instrument  is  used.    Working  on  a  different  principle, 
this  electronic  device  gives  a  more  exact  measurement  of  eye 
pressure,  which  is  helpful  both  for  diagnostic  and  research  purposes. 
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Another  aid  in  diagnosis  and  treatment  of  glaucoma  is 
tonography,  a  procedure  which  provides  a  continuous  recording 
of  intraocular  pressure  during  a  four-minute  period. 

These  pressure-taking  devices  are  not  the  only  instruments 
availnblc  to  the  physicians  to  study  and  treat  glaucoma.  The 
tangent  screen,  gonioscope,  slit  lamp,  and  ophthalmoscope,  all 
brought  to  perfection  through  years  of  development,  are  pro- 
viding long-needed  and  vital  information. 

Technology,  today,  is  playing  a  dramatic  part  in  ple- 
optics,  the  diagnosis  and  treatment  of  the  one-eyed  blindness 
(amblyopia)  which  affects  approximately  4  million  people  in  the 
United  States.     The  purpose  of  pfeoptics  is  to  reestablish  the 
proper  use  of  the  area  of  sharpest  vision. 

For  almost  200  years  the  treatment  for  amblyopia  had  con- 
sisted primarily  of  covering  the  good  eye  in  an  attempt  to  make 
the  other  eye  function.     Ophthalmologists  now  know  that  while  this 
procedure  is  appropriate  in  the  early  age  of  children  with  squint, 
at  a  later  age,  when  abnormal  fixation  has  become  established,  it 
is  not  only  of  little  help  but  may  actually  make  the  condition 
worse. 

The  instrumentation  and  techniques  for  pleoptics  now  make 
it  possible  to  distinguish  different  types  of  amblyopia--or  one- 
eyed  vision--to  measure  the  degree  of  the  condition,  and  on  the 
basis  of  these  findings  provide  precise  treatment.    With  the  aid 
of  these  new  tools  it  may  become  possible  not  only  to  correct  visual 
dsfects  in  children  but  also  to  train  some  adults  in  the  use  of 
both  eyes. 
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Amblyopia  is  a  highly  complex  disorder,  and  instruments  of 
equal  complexity  were  needed  before  any  real  progress  could  be 
made  in  its  understanding  and  treatment.     Now  the  intricate  tools 
of  pleoptics  are  used  to  observe  the  inner  areas  of  the  eye,  make 
it  possible  to  help  the  patient  focus  by  projecting  a  target  on 
a  screen,  and  at  the  same  time  enable  the  doctor  to  determine  what 
part  of  the  retina  the  patient  uses  to  focus.     Thus  with  special 
instruments  tailor-made  to  do  this  job^  it  is  possible  to  diagnose 
and  make  minute  measurements  as  to  the  degree  of  deviation  and 
carry  out  a  training  program  specially  designed  to  make  the  correction. 

In  pleoptics  the  cooperation  and  interest  of  the  patient 
is  gained  by  having  him  take  an  active  part  in  determining  what 
the  problem  is  by  operating  the  manual  controls  on  instruments  to 
accomplish  the  coordination  of  hand  and  eye.     Games  have  been  de- 
signed in  i/hich  the  patient  and  the  highly  trained  technologist 
work  together  to  train  the  eye.     First  they  must  attain  the  proper 
location  of  the  object  in  space.    Only  then  can  the  training  or 
retraining  of  the  area  of  best  sight  be  started  so  that  both  eyes 
will  learn  to  work  together  in  attaining  coordinated  vision. 

One  of  the  problems  which  has  delayed  the  general  acceptance 
of  pleoptics  has  been  the  complexity  and  expense  of  the  instruments 
required  for  diagnosis  and  treatment.     In  addition  there  has  been 
the  problem  of  a  shortage  of  the  technologists  specially  trained 
to  administer  the  program  of  treatment. 

The  treatment  is  active,  not  passive:     the  intelligence  and 
mental  stability  of  the  patient  affects  the  results.     The  parent 
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must  be  willing  to  participate  in  encouraging  and  keeping  up  the 
enthusiasm  of  the  child,  for  the  daily  visits  to  the  hospital  or 
^   clinic  are  required  for  8  weeks  or  mor^T.his    presents  a  demanding 
prograzi  for  both  the  patient  and  the  family. 

Sir.ce  az:blycpia  has  its  onset  in  early  childhood,  a  nev 
series  of  problems  were  introduced  in  designing  instruments  and 
techniques  for  diagnosis  and  treatment  that  would  gain  the  young 
child's  cooperation  and  be  compatible  with  the  child's  comprehen- 
sion and  interest  span. 

The  results  of  pleoptics,  so  intrinsically  dependent  on 
specifically  developed  instruments,  has  given  gratifying  results 
both  in  the  differential  diagnosis  and  the  treatment  ofmany  persons 
previously  regarded  as  hopeless  of  ever  attaining  full  vision. 

Medicine  has  boon  slower  than  most  other  fields  to  exploit 
the  potentialities  of  electronic  computers,  but  the  gap  is  being 
closed.     In  the  field  of  eye  research,  computers  have  greatly  en- 
hanced the  information  obtainable  from  electroretinograms .  With 
the  aid  of  computers,  the  electroretinogram,  or  ERG,  may  become 
as  valuable  in  recording  retinal  function  as  the  EKG  is  in  record- 
ing heart  function.    Already  it  is  an  established  diagnostic  and 
prognostic  tool  for  certain  types  of  retinopathies  and  color 
disturbances . 

The  more  sensitive  recordings  made  possible  by  electronic 
computers  have  been  especially  helpful  in  learning  more  about 
the  nature  of  retinitis  pigmentosa,  a  baffling  disorder  resulting 
in  progressive  loss  of  peripheral  vision. 
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A  few  years  ago,   retinitis  pigr.'.entosa  patients  shov;ed  no 
detectable  response  v.-hen  2^"^="^  ^.n  Z?^G.     llcw ,  hcveverj  coinputers 
make  it  possible  to  distinguish  the  loxi?  an-iplitude  response  of  these 
patients  froir.  so  called  "noise"  in  the  recording  system.     As  a 
result;   scientists  have  learned  much  about  the  nature  of  retinitis 
pigmentosa  and  can  make  some  predictions  as  to  its  future  course 
in  a  particular  patient. 

Another  promising  devc-lopment  of  the  last  few  years  has  been 
tne  use  of  ultrasonics  to  stud/  the  eye.     I  understand  that  echoes 
from  high  frequency  sound  pulses  have  already  been  used  experi- 
mentally to  locate  foreign  bodies  in  the  eye.     Tumors  inside  the 
eye  have  also  been  located  by  this  method. 

We  have  no  v/ay  of  knov:ing  yet  just  how  useful  this  type  of 
ultra-sound  m.ay  become.     Some  investigators  do  not  believe  the 
echoes  are  discriminating  enough  for  use  in  studying  eye  structures, 
but  others  are  hopeful. 

With  refinem.ent  of  presently  available  equipment,  KIK 
g.antees  thin]c  it  may  be  possible  to  utili::e  echoed  impulses  to 
"map"  structures  inside  the  eye,  where  visible  light  cannot  reach, 

I  have  m.entioned  some  of  the  instrumentation  and  technology 
that  has  advanced  the  study  of  disorders  leading  to  blindness.  At 
the  National  Institutes  of  Health  we  are  fortunate  to  have  basic 
and  clinical  research  in  close  proximity  so  that  the  two  can  be 
correlated . 

I  would  like  to  illustrate  the  im^portance  of  this  close 
working  relationship,   if  I  may.     Several  years  ago  a  cytologist 
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on  the  staff  at  NIH  began  an  exhaustive  study  of  the  presence 
of  a  certain  enzyma  in  many  tissues  of  the  body.     He  found,  in 
measuring  this  enzyme,  that  it  appeared  in  abu--_::nce  in  tissues 
wtich  secreted  fluid.     At  first  glance,  studies  of  enzymes  might 
seem  far  removed  from  glaucoma  with  its  increase  of  pressure. 
But  one  of  the  secretory  tissues  containing  an  abundance  of  this 
enz^— .e  was  the  network  in  the  eye  which  produced  the  fluid  which 
causes  increased  eye  pressure. 

On  the  basis  of  z~^sci  enzyme  studies,  the  investigators 
were  able  to  provide  a  new  and  effective  treatment  for  some  types 
of  glauco"ia.     By  administering  a  substance  v;hich  would  inhibit 
the  enzyme  action,  they  were  able  to  decrease  the  production  of 
fluid  in  the  eye    and  thereby  lessen  the  internal  pressure. 

At  the  iX'ational  Institutes  we  are  encouraged  by  the  pro- 
ductive medical  research  and  training  programs  now  underway 
throughout  the  Nation.     Highly  im.portant  gains  have  been  m.ade  in 
treating  and  preventing  some  of  nan's  oldest  afflictions.  The 
pool  of  qualified  scientists  has  been  enlarged.     Numerous  v.\,.i- 
ecuipped  laboratories  have  been  developed  which  will  serve  as  a 
background  for  further  progress  in  research. 

Imr:/ortant  as  these  gains  are,  they  are  only  beginnings  in 
the  search  for  new  knowledge  urgently  needed  to  diagnose,  treat 
and  cure  the  millions  of  men,  women  and  children  who  are  threatened 
with  loss  of  vision. 

In  this  endeavor,  and  in  our  efforts-  to  give  the  blind 
person  as  large  a  share  as  possible  in  our  daily  world,  we  welcome 
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the  opening  of  the  American  Center. 

Fortunately  in  this  country,  as  you  knov/,  considerable 
attention  has  been  given  by  many  organizations  to  helping  the 
blind.     Much  more  work,  of  course,   can  and  should  be  done.  VJe 
are  grateful  to  those  persons  v7ho  have  developed  braille  and 
other  forms  for  reading  for  the  blind,   talking  books,  electronic 
canes,  and  guide  dogs. 

It  is  also  gratifying  to  see  the  tremendous  progress 
which  has  been  made  in  areas  of  rehabilitation.     It  is  ncv 
possible  for  many  persons  to  learn  various  trades,   to  operate 
businesses,   to  receive  a  college  education,   and  to  participate 
in  rn.any  recreational  activities. 

The  approach  of  St.  Paul's  Rehabilitation  Center  to  re- 
habilitation of  the  blind  is,   I  think exemplary.     Their  rehabilita- 
tion program,  for  the  iicwly  olinded  adult     is  based  on  the  belief 
that  blindness  is  a  miUltipl;  handicap,  that  a  blinded  adult  loses 
more  than  his  sight.     Ke  experiences  such  hardships  as  loss  of 
mobility,   loss  of  social  adequacy,  and  loss  of  techniques  of  daily 
living.     The  program,  therefore,   is  planned  to  help  the  trainee 
to  face  these  losses  and  to  develop  good  substitues  for  them. 

There  is  a  vast  area  for  research  in  reading  machines -- 
ini; trum.ents  which  can  scan  tne  printed  page  and  convert  the  electrical 
responses  to  m.eaningful  sounds  or  even  to  actual  speech. 

Apart  from  proble:v.s  related        accessability  to  printed  ma.tcrials 
and  graphic  f  orr.-..3 ,   the  other  most  important  effect  of  visual  im.pair- 
ment  is  loss  of  mobility,  or  the  ability  to  get  around  with  what 
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has  been  ably  described  as  "indeper.dence ,  ease,  dignity  and  grace." 
Again,   instrun^entation  and  training  point  the  vay  tov/ard  alleviating 
the  difficulties  caused  by  visual  iiv.pairr.ient ,   so  that  simple  and 
complex  tasks  associated  w±zh  mobility  are.  m.ade  easier  for  visually 
impaired  people. 

Ic  is  the  opinion  of  some  experts  that  all  the  devices 
developed  so  far  were  in  error  in  attempting  to  substitute  for  lest 
or  severely  impaired  vision  rather  than  supplementing  the  remaining 
senses,  such  as  hearing  and  touch. 

The  advent  of  television  has  opened  up  the  possiblity  that 
some  actual  substitute  for  human  eye  might  be  developed--a 

subscitute  which  would  provide  noise  or  cutaneous  sensation  to 
convey  its  message  to  the  blind.     Experimentation  zo  date  has 
demonstrated  that  properly  pulsed  electric  signals  can  be  trans- 
mitted to  the  skin  to  provide  a  meaningful  signal o     There  has  been 
far  too  little  investigation  of  the  extent  to  v;hich  the  blind 
individuals  miight  be  trained  to  meaningful  interpretation  of  patterns 
of  such  stimulation  applied  to  the  skin.     Obviously  the  ultimate  of 
such  investigation  would  be  the  development  of  an  artificial  eye 
which  could  send  its  message  directly  to  the  nervous  system.  Experi- 
m^ni:^  have  actually  been  m.ad^  through  which  the  cortex  of  the  brain 
was  stimulated  directly  in  an  effort  to  provide  a  meaningful  pattern. 
Such  experiments  failed  to  recognize  the  complexity  of  the  nervous 
system.     The  newer  techniques  of  technology  and  computers  which 
record  single  impulses  of  the  retina  and  optic  nerve  may  furnish 
knowledge  necessary  to  provide  some  substitution  for  normal  vision. 
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Today,  research  and  development  have  yielded  little  instru- 
mentation that  provides  the  visually  impaired  traveler  the  reliable 
informiation  he  needs  to  alleviate  his  m.obiiizy  probler.s.  Information 
concerning  the  absence  or  presence  of  an  object  in  space  can  be 
provided  but  the  position  of  the  objecu  is  still  difficult  to  determine. 
ICnat  is  needed  is  a  guidance  device  chat  will  give  early  warning 
abouc  moving  objects  at  distances  and  provide  inf orr.iation  about 
objects  above  the  height  of  the  cane,  such  as  low-hanging  tree 
branches  and  awnings. 

Receni:  experiments  seem,  zo  indicate  that  echoes  of  high- 
frequency  sounds  m.ay  some  day  enable  us  to  locate  prim.ary  sources 
of  sound.     Such  reflected  sounds,  or  echoes,  would  convey  inform.a- 
cion  about  the  position  of  objects  in  the  im.mediaze  environments 

We  are  finding  that  there  are  interesting  things  to  learn  from 
the  bat,  whose  specialized  nervous  system,  enables  him,  to  navigate  by 
high-frequency  sounds.     Investigators,   I  understand,   n_ve  already 
performjed  experimients  to  determ.ine  hov;  high-frequency  sounds  m.ay 
detect  the  position  of  flat  objects  in  a  narrow  passage.     Their  results 
show  that  the  shape  of  the  objecu  in  this  situation  depends  on  echoes. 
>.ore  experiments  v/ill  be  necessary  to  determine  just  how  much  use  can 
be  r.ade  of  echo-location. 

Tne  trend  to  bring  togther  the  knowledge  and  the  skills  of 
varied  fields  of  learning  such  as  science,  industry,  education  and 
coinmunications  is  also  reflected  in  the  projected  plans  of  NIH. 
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1\IH  is  aware  of  the  potential  for  advancing  knowledge  of 
blindness  and  capabilities  of  blind  people  through  the  use  of 
modern  technology.     Through  our  research  grancs  we  have  been 
making  an  effort  to  expand  this  field.     One  concept  under  con- 
sideration is  the  bringing  together  of  engineers  from  industry 
to  collaborate  with  biological  scientists  in  the  development  of 
instruments  needed  in  a  specific  health  problem. 

KIH  training  grants  and  fellowship  programs  often  provide 
an  opportunity  for  research  associates  to  train  in  the  use  of 
complicated  instrum.ents  as  an  integral  part  of  the  overall  re- 

■.■.■.i.-nt  may  ba  an  essen;:ial  part  ox  a  research  problem  for  which  a 
frant  is  awarded. 

Ir.s cru:'.-.jr. cs  and  technology  have  now  devclc^ped  to  such  an 
extent  that  the  larger  and  more  expensive  facilities  are  .cest 

set  up  at  centers^  vhere  they  maybe  shared  by  invesT^igators 

in  a  vide  area. 

Pleoptics,  ultrasonics,  the  use  of  the  computer  for  ERG, 
and  echo-location  merely  indicate  a  few  of  the  current  fields  of 
active  research  in  blindness.    And  in  these,  as  in  all  of  medical 
research,  the  contributions  of  technology  and  instrumentation  have 
been  impressive. 

Many  of  the  advances  have  resulted  directly  from  innovations 
and  improvements  in  the  design,  development,  and  application  of 
instrumentation  to  laboratory  and  clinical  investigation.  And 


I 

I 

I 


I 


I 


the  further  knowledge  and  understanding  of  disorders  of  the  eye, 
wherein  the  cause  and  effective  treatment  are  still  unknown,  will 
depend  to  some  extent  on  the  perfection  and  widening  application 
of  tools  to  supplement  the  skills  of  the  scientists  in  the 
laboratory  and  the  clinic.    We  hope  these  tools  will  eventually 
lead  us  to  some  of  the  answers  we  so  earnestly  desire. 

But  until,  through  research,  we  have  the  answers  to  these 
problems,  there  is  still  the  job  of  carrying  forward  the  all- 
important  quest  for  saving  or  restoring  the  sight  of  the  millions 
threatened  with  blindness.     There  is  also  the  task  of  rehabilita- 
tion to  help  as  many  blind  persons  as  possible  to  adjust  to  their 
blindness  and  to  the  world  so  that,  to  an  increasing  degree^  they 
may  be  returned  to  an  active  and  useful  place  in  society. 

It  has  been  a  pleasure  to  meet  with  you  today  and  take  part 
in  the  dedication  of  this  new  Center.     The  staff  at  NIH  and  your 
many  friends  throughout  the  nation  will  follow  with  interest  your 
research  developments  and  your  many  rehabilitation  programs  for  the 
blind. 
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TEE  ROLE  OF  MEDICAL  RESEARCH 
IN  LESS-DEVELOPED  AREAS* 

by 

Janes  A.  Shannon,  M.D.** 

1.  It  is  very  gratifying  to  attend  a  conference  that  holds  such 
prcBirise  of  furthering  the  broader  goals  of  the  United  Nations.  Uni- 
versal peace,  reaff Imation  of  faith  in  himan  rights,  promotion  of  . 
progress  and  unity — these  are  goals  that  all  thoughtfuT' men  are  proud 
to  serve .    And  no  more  effective  approach  can  be  imeigined  than  the 
fostering  of  science  and  technology  in  less -developed  lands.  Above 
all,  medical  research,  vith  its  ultimate  contribution  to  healthy  can 
be  confidently  vieved  as  pointed  toward  the  ends  ve  ^1 1  seek. 

2.  Improvement  of  health  is  not  the  sole  benefit  to  be  expected 
from  the  expansion  of  medical  research  in  less-developed  areas.  One 
thinks  also  of  the  social  and  economic  changes  that  derive  from  bet- 
ter medicine,  better  nutrition  and  better  health  practices.  Then, 
the  conduct  of  research  itself  is  indispensable  to  medical  and  basic- 
science  education  and  can  serve  to  spearhead  the  general  cultural 
movement.    And  again,  medical  research  offers  a  splendid  opportunity 
for  talented  young  people  to  take  an  active  part  in  the  development 
of  their  country. 

^•Prepared  for  United  Nations  Conference  on  the  Application  of  Science 
and  Technology  for  the  Benefit  of  the  Less  Developed  Areas,  Geneva, 
February  4-20,  I963. 

**Director,  National  Institutes  of  Health,  Public  Health  Service,  U.S. 
Department  of  Health,  Education,  and  Welfare,  U.S.A. 
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3.    The  following  pages  emphasize  two  main  topics.    One  is  the 
need  for  long-range  planning  in  the  establishment  of  national  science 
programs.    The  other  concerns  their  organization  in  relation  to  ex- 
isting and  potential  resources. 

k.    The  importance  of  sound,  long-range  planning,  at  the  initial 
phase  of  national  development,  cannot  be  overstated.    Priorities  must 
be  established.,  timing^  is  important^  mlstal^es  and  delays  are  costly. 
Moreover,  well-conceived  practical  plans  are  valuable  in  negotiations 
with  the  more -developed  nations  that  may  contribute  funds,  personnel 
and  technical  assistance.    Such  nations,  for^their  part,  can  take  a 
helpful  initial  step  by  working  out  the  conditions  and  extent  of  their 
contribution.    Such  efforts  will  aid  the  negotiating  parties  in  arri- 
ving at  programs  through  which  the  participants  can  best  attain  their 
respective  long-range  objectives. 

5.  Experience  has  shown  that  a  broad  program  of  medical  research, 
to  be  effective,  must  be  an  integral  part  of  the  nation's  effort  along 
technologic,  cultural  and  economic  lines.    The  reasons  for  this  are 
twofold.    First,  the  nation's  health  and  health  standards  must  often 
be  drastically  improved  in  order  to  make  other  goals  possible.  Second, 
the  technologic  and  other  changes,  including  elevation  of  the  general 
health  status,  will  create  new  problems — such  as  an  increase  in  cancer 
and  heart  disease  as  the  lifespan  lengthens.    A  solid  foundation  of 
research  will  be  needed  at  that  time. 

6.  A  point  should  be  made  about  the  actual  synchronization  of 
health  campaigns  with  early  technologic  and  social  projects.    The  most 
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opportune  time  to  apply  health  measures  is  during  new  developmentfl — 
vhile  dams,  roads,  factories,  air  bases,  and  so  forth  are  under  con-  - 
struction.    Planning  for  such  projects  is  incomplete  unless  provisions 
for  sanitation,  nutritional  improvement,  and  other  health  measures 
are  incorporated.    Health  surveys  may  be  needed  at  an  early  stage — 
even  to  complete  the  planning.    In  many  cases,,  such  health  ecs^ssd-gns^ 
wil2_  Q£fer  nnlrine  opportunities  for  research,  leiq/line  to  new  knowledge 
of  public  he al th ■  mt; tuuus ; '  loceci  cuiidlbiuns,  and  disease  itself. 

7.  A  major  objective  should  be  to  follow  through  with  continuing 
medical  and  research  programs  in  the  area.    Thus,  a  framework  for  re- 
search and  training  should  be  mapped  out  in  the  planning  stage,  and 
the  organization  of  research  operations  should  be  started  at  once. 
Priorities  for  action  among  the  various  aspects  of  national  develop- 
ment may  be  a  limiting  factor — but  this,  of  course,  is  a  problem 
shared  by  all  nations. 

8.  It  should  be  emphasized  that  the  need  for  health  and  research 
programs  will  be  recognized  sooner  or  later  in  a  country's  growth; 
that  such  programs  can  be  most  effective  if  undertaken  early;  that 
they  should  be  approached  as  long-range  projects  and  institutions. 


9.    Experience  indicates  that  research  program£  in  the  less-deve- 
loped nations  are  best  favored  when  principal  efforts  are  directed 
along  three  lines.    First,  existing  scientific  knowledge  and  technology 
shoxild  be  adapted  to  the  most  urgent  local  health  problems.  Second, 
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a  major  effort  should  be  made  to  expand  trained  personnel,  using  local 
resources  to  the  best  advantage  and  capitalizing  on  the  medical  and 
scientific  interests  of  more -developed  countries*    And  third,  it  is 
veil  to  look  ahead  to  the  creation  of  basic  and  long-term  educational 
capabilities  in  the  health  sciences.    These  points  are  discussed  below. 

10»    The-  major  health  problems  of  the  less-developed  countries 
are  often  vulnerable  to  attack  through  a  reservoir  of  available  know- 
ledge.   Advances  in  medical  and  biological  sciences,  particulariy- 
since  World  War  II,  have  yielded  new  knowledge  of  disease  and  basic 
life  processes.    This  has  led  to  great  strides  in  medical  care  and 
community  health  practices,  and  to  a  fund  of  nev  tools  and  techniques 
that  have  been  tested  and  proved  successful.    Thus  the  developing 
nations  have  a  reservoir  of  technology  and  knowledge  to  draw  upon. 

11.  It  might  be  thought  that  a  medical  research  program  applied 
to  the  major  local  problems  in  a  less -developed  area  vould  offer  lit- 
tle scientific  challenge.    This,  however,  is  simply  not  true.  Pro- 
grams of  disease  control  employ  techniques  derived  from  research  and 
others  that  are  experimental,  vhile  local  conditions  usually  intro- 
duce unknown  factors  into  health  campaigns. .  Research  opporttmity, 

in  other  words,  is  seldom  lacking  in  control  activities  and  demonstra- 
tions. 

12.  The  challenge  to  research  lies  in  adapting  available  know- 
ledge and  technology  to  new  geographic  conditions,  peoples  and  culttures. 
Research  opportunity  is  particularly  rich  in  the  fields  of  epidemiology, 
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public  healttL  methodology,  geographic  pathology,  and  environmental 
health.    Through  such  studies,  a  base  can  be  established  for  future, 
more  sophisticated  studies    on  chronic  disease  problems,  vhlch  vlll 
onerge  as  Infectious  and  nutritional  diseases  are  brought  under  control. 

13.    The  existing  reservoir  of  scientific  knowledge  and  tech- 
nology can  best  be  applied  effectively  through  an  Initial  framevork 
f»nnf^^-rnArt  with,  the  ijif ectious  dlseases,  nutrition  and  sanitation. 
In  less-developed  areas,  these  are  usually  by  far  the  major  health 
considerations.    They  also  comprise  the  realm  In  vhlch  medical  science 
has  scored  its  greatest  victories.    The  Initial  organization  of  per- 
sonnel, physical  resources,  and  educational  effort  can  be  addressed 
to  the  most  pressing  national  needs  and,  at  the  same  time,  can  draw 
upon  existing  knowledge  with  dramaticeLlly  beneficial  results. 

Ik.    The  program  may  call  for  preliminary  research  operations. 
Surveys  of  health  status,  for  example,  may  be  needed  to  delimit  the 
problems  and  determine  or  confirm  causes.    It  may  be  practical  to 
combine  such  projects  with  census  taking,  food  surveys,  vaccination 
programs,  or  other  initial  activities.    In  some  areas,  health  survey 
teams,  often  composed  of  collaborating  foreign  and  native  groups,  vlll 
already  have  provided  an  adequate  base  of  information  on  the  popula- 
tion's health  status. 

15.  Another  initial  londertaklng  should  often  be, an  operational 
study  designed  to  vork  out  the  application  of  existing  knowledge  and 
measures  to  local  problems.    In  nutrition  programs,  for  example,  a 
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major  obstacle  is  frequently  met  in  the  rigidity  of  dletcLry  patterns. 
Pilot  studies,  demonstrations,  and  health  education  campaigns  can 
often  be  used  to  advantage. 

16.    There  is  a  dearth  of  information  on  the  existing  medical 
and  scientific  resources  of  less -developed  areas  and  on  the  potential 
f nr  their  extension.    Again  it  may  be  necessary  to  conduct  surveys, 
assaying  the  trained  manpower,  funds,  and  facilities  for  later  opera- 
tions, both  in  disease  control  and  research.    Accurate.  lmreLD±q:?ipR 
of  resources  are  indispensable  in  the  planning  phase. 


17.  How  are  these  and  subsequent  research  efforts  to  be  organized? 
The  one  generalization  possible  is  that  they  should  be  developed  around 
existing  centers  of  excellence.    Even  when  those  are  few  in  number,  it 
is  usually  best  to  strengthen  them  than  to  try  initially  to  create 
totally  new  installations.    Existing  centers  of  excellence  are  some- 
times schools,  sometimes  hospitals  or  clinics,  sometimes  research 
laboratories  operated  by  outside  interests.    In  any  case,  the  capa- 
city of  the  center  for  training  will  be  a  major  consideration. 

18.  Countries  with  low  national  incomes  should  consider  develo- 
ping regional  programs,  with  a  view  to  sharing  the  financial  burden 
of  health  and  research  operations, 

19.  A  point  that  should  be  stressed  is  that  there  Is  need  to 
discourage  the  creation  of  research  institutions  for  purposes  of 
prestige — particularly  institutions  patterned  on  those  of  more- 
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developed  countries  and  organized  to  study  the  highly  complex  pro- 
blems of  chronic  degenerative  diseases.    Such  Institutions  can  be 
expected  to  evolve  as  the  country  develops  and  the  predominant  health 
problems  change.    It  might  be  mentioned  that  the  National  Institutes 
of  Health,  main  research  arm  of  the  U.S.  Public  Health  Service,  grev 
out  of  a  small  hygienic  laboratory  at  the  port  of  Nev  York. 

20»    l£L  e^^f^r\Air>^  thelx  personnel^  the.  less-d&v&laped.  cou&tszi&a 
should  take  advantage  of  training  and  educational  opportunities  pre- 
sented by  interested  nations.    This  does  not  refer  solely  to  educa- 
tional opportunities  abroad,  like  the  international  fellowship  pro- 
gram of  the  National  Institutes  of  Healtrh,    To  be  eligible  for  these 
awards,  one  must  demonstrate  a  high  degree  of  competence.    The  deve- 
loping nations,  by  and  large,  must  educate  their  personnel  domesti- 
cally before  seeking  foreign  opportunities,  and  those  should  be  used 
for  special  training  and  exchange  of  ideas  and  skills. 

21.    This  refers  mainly  to  the  fostering  of  domestic  educational 
programs  and  to  projects  in  collaboration  with  outside  Institutions. 
It  may  be  noted  that  the  more-developed  nations  tend  to  support  re- 
search at  centers  where  the  potential  for  discovery  is  high  and  the 
research  is  clearly  relevant  to  their  own  health  problems.  Under 
present  U.S.  congressional  authorization,  these  conditions  must 
prevail  before  NIH  can  make  avards  to  foreign  scientists.  Within 
this  framework,  awards  are  available  to  vell-qualif led  workers  In 
centers  of  excellence j  and  scientists  of  International  stature  are 
often  available  for  faculty  positions.    These  points  apply  also  to 
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collaborative  projects  such  as  those  sponsored  by  WHO,  the  U.S.  Inter- 
departmental Committee  on  Nutrition  for  National  Defense  (ICNND),  and 
the  NIH  program  of  International  Centers  for  Medical  Research  and 
Training  (ICMRT). 

22.  The  ICMRT  program  provides  for  the  development  of  a  series 
of  International  centers  for  medical  research  and  training,  based  in 

universities  vlth  an  overseas  extension  In  the.  f otbl  of-  a^rasfiflEck. 
laboratory  and  training  facility.    The  centers  provide  field  experience 
and  research  opportunities  to  U.S.  physicians  and  scientists.  They 
also  encourage  physicians  and  other  health  personnel  of  collaborating 
foreign  institutions  to  help  develop  health  research  and  training  re- 
sources in  their  national  environment.    Plans  are  under  way  to  award 
an  ICMRT  grant  enabling  a  U.S.  university  to  establish  a  research  and 
training  extension  in  Africa  south  of  the  -Saliara. 

23.  Interests  of  other  countries  will  also  present  opportunities 
to  study  indigenous  health  problems  to  which  available  technology  may 
not  be  applicable.    Such  problems  are  exenrplified  by  the  high  inci- 
dence of  hepatomas  and  lymphomas  among  certain  groups  in  Aftrlca. 
While  control  measxires  for  these  diseases  are  not  available,  techniques 
ranging  from  pathology  and  histology  to  epidemiology  and  virology  are 
being  applied  to  local  conditions  and  patients.    Training  gained  In 
such  projects  may  be  readily  adapted  to  the  study  of  other,  more 
tractable  disorders. 

2k,    Creation  of  basic  long-term  capabilities  In  the  health 
sciences — the  third  condition  for  a  full  and  lasting  success  in  research 
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programs-- should  be  a  prime  target  in  any  developing  nation.  The 
requisites  are  sound  planning,  strong  leadership,  and  high-quality 
educational  programs  at  all  levels.    With  a  view  to  getting  the  best 
available  talent,  professional  workers  should  be  recruited  from  the 
widest  possible  base.    There  must  also  be  an  educated  subdoctoral 
strat\am  from  which  technicians  and  other  supportive  workers,  a  rela- 
tively larger  group,  can  be  drawn. 

25  •    Medical  jvsearch  ehould  be  oriented  around  hi^is^'-eduostiaa. 
That  is,  it  should  be  a  part  of  the  teaching  program,  both  at  the 
laboratory  and  clinical  levels,  or  should  be  conducted  at  centers 
affiliated  with  schools.    One  reason  for  this  is  the  inevitable  shor- 
tage of  funds,  facilities  and  manpower.    Another  is  that  an  integra- 
tion of  research  and  teaching,  by  bringing  good  minds  into  the  schools, 
is  conducive  to  high  educational  standards.    Still  another  is  the 
stimulation  afforded  by  the  inquiring  nature  of  scholarship  and  the 
constant  infusion  of  new  knowledge  into  the  c\irriculum.  Universities 
and  medical  schools  should  precede  institutions  devoted  exclusively 
to  the  more  sophisticated  types  of  basic  research. 

26.    A  long-term  objective,  concurrent  with  the  attack  on  imme- 
diate problems  and  the  extension  of  health  services,  should  be  the 
fostering  of  an  environment  for  medical  science.    That,  of  course, 
is  an  intangible  factor — an  aspect  of  the  general  culture,  a  matter 
of  values  on  the  part  of  national  leaders,  and  a  property  of  the  in- 
stitutions themselves.    An  educational  system  sympathetic  to  science 
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probably  offers  the  best  assurance  of  a  salutary  national  climate. 

Ultimately,  out  of  a  stable  framevork  of  educational  and  research 

institutions,  favored  by  an  environment  for  Ideas,  should  grow  nev 

centers  of  excellence. 

27.    Research  programs  based  In  educational  institutions  will  have 

an  advantage  as  more  complex  levels  of  science  are  entered.    It  will  be 

the  schools  that  provide  the  fundamental  link  between  the  developing 

country  and  the  stream  of  science  in  the  well-developed  nations.  Thus, 

the  medi\m  for  disseminating  the  emerging  knowledge,  the  school  itself, 

will  be  available.    Moreover,  scientists  returning  from  training  abroad 
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— preferably  to  permanent  positions — will  have  a  ready  opportunity  to 
comm'onicate  knowledge  and  skills  to  other  workers. 


280    In  the  light  of  these  observations,  it  is  possible  to  look 
constructively  at  the  programs  by  which  the  more -developed  nations 
seek  to  foster  biomedical  research  in  the  less-developed  countries. 
Those  nations  would  be  welJ.  advised  to  lend  theix  support  to  existing 
centers  of  excellence  and  to  stimulate  their  extension.    Research  in 
conjunction  with  projects  to  control  major  diseases  in  the  area  should 
be  encouraged.    A  long-range  view  should  be  taken  of  the  need  for 
research  resources,  particularly  educated  and  skilled  manpower.  Lastly, 
it  should  be  stressed  that  the  lending  of  physicians,  scientists  and 
other  skilled  workers  is  usually  the  method  of  choice  for  the  initial 
buildup  of  the  coimtry's  teaching  and  research  personnel. 

29.    Assistance  to  the  foreign  scientific  programs  will  be  most 
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constructive  in  tiie  long  run  if  the  supporting  nation  has  an  active 
interest  in  the  health  problems  under  study.    Often  there  is  a  basic 
interest  though  the  disease  itself  may  not  be  prevalent  in  both  coun- 
tries.   For  example,  kwashiorkor,  though  unknown  in  the  United  States, 
is  profoundly  interesting  for  what  it  may  teach  about  protein  defi- 
ciency.   The  study  of  yellow  fever  may  yield  valuable  information  on 
the  transmission  of  virus  diseases.    Thus,  support  of.  researctL  qb. 
health  problems  not  prevalent  in  the  more-devigioped  nai^ions  may  be 
veil  justified  on  scientific  grounds.    By  the  same  token,  the  less- 
developed  countries  may  benefit  greatly  from  the  collaborative  ex- 
ploitation of  unique  research  opportunities,  such  as  those  afforded 
by  Kuru  in  Nev  Guinea,  the  apparent  low  incidence  of  cancer  in  Ceylon 
and  Egypt,  and  the  diversity  of  a.nlTna1  forms  in  Africa, 

30.    Finally,  a  major  challenge  to  the  more-developed  nations  is 
the  task  of  helping  the  less-developed  countries  expand  their  research 
resources  and  integrate  research  vith  other  aspects  of  technologic 
and  socio-economic  growth.    To  do  this  effectively,  and  vith  a  high 
degree  of  productivity  in  the  research  itself,  is  a  long-range  res- 
ponsibility demanding  veil -made  plans  and  the  utmost  in  diplomatic 
and  scientific  leadership.    But  there  is  no  better  opportunity  today 
to  advance  our  knowledge  of  disease,  and  to  promote  good  health  and 
good  viU  throughout  the  vorld. 
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DEPARTMENT  OF  HEALTH,  EDUCATION,  AND  WELFARE 


Statement  by  Director,  National  Institutes  of  Health 
Public  Health  Service 


1964-  Appropriation  Estimates 

Mr.  Chairman  and  members  of  the  committee,  I  am  grateful  for 
this  opportunity  to  appear  before  you  again  and  assess  broadly  the 
progress  and  needs  of  the  National  Institutes  of  Health.    Before  I 
speak  of  our  programs  directly,  however,  I  should  like  to  relate  them 
to  the  Nation's  total  investment  for  research  and  development.  While 
official  estimates  are  not  yet  available,  it  seems  reasonable  to  assume 
that  the  Nation's  total  investment  in  R  &  D  in  196^  vill  be  in  the  $l8- 
$20  billion  range.    The  President's  Budget  estimates  that  Federal  expen- 
ditures for  this  purpose  vill  reach  $l4.9  billion,  about  $13.3  of  -which 
vill  be  devoted  to  the  areas  of  national  seciirity,  space  exploration, 
and  atomic  energy.     These  expenditures  so  vital  to  our  national  interest 
are  largely  applied  to  the  development  of  hardvare-- space  vehicles,  mis- 
siles, nuclear  reactors. 

The  medical  research  dollar  is  an  investment  in  human  vell-being 
--in  the  improvement  of  the  health  of  our  people,  in  the  conquest  of  the 
conditions  and  diseases  that  harass  mankind,  physically,  socially,  eco- 
nomically.   Thus,  a  major  share  of  the  medical-research  dollar  is  inves- 
ted in  the  advance  of  fundamental  knovledge,  rather  than  the  application 
of  knovn  principles.    Moreover,  this  knowledge  is  directed  in  the 
broadest  sense  toward  improvement  in  the  vell-being  of  man--his  health, 
behavior,  and  ultimately  his  economic  and  social  condition. 


Over  the  past  five  years,  Federal  expenditures  for  medical  and 

health-related  research  have  nearly  kept  pace  with  Federal  expenditures 

for  all  research  (minus  development),  which  have  more  than  quadrupled-- 

rising  frojQ  approximately  $1  billion  in  1958  to  an  estimated  $4.5  billion 

segment,  remaining 

in  1963.     NIH  funds  continue  to  comprise  a  significant    /  at  about 

14  percent  of  the  total.     I  wish  to  say,  with  a  deep  sense  of  appreciation, 
that  this  much-needed  expansion  has  been  due  in  no  small  measure  to  the 
interest,  the  wisdom,  and  the  efforts  of  this  committee. 

Today  NIH  is  the  largest  contributor  to  the  country's  medical  re- 
search, providing  nearly  40  percent  of  the  total  funds  and  helping  sub- 
stantially to  sustain  the  research  and  research  training  programs  of 
educational  institutions.     At  the  same  time,  the  overall  growth  of  medi- 
cal research  is  in  line  with  the  general  -development  of  science  and  tech- 
nology in  the  Nation. 

Mr.  Chairman,  if  I  may  digress  for  a  moment,  I  should  like  to  in- 
dulge in  heresy.     There  is  a  substantial  basis  to  justify  support  for 
research  as  an  end  in  itself--as  enabling  scientists  to  pursue  their 
ceaseless  quest  for  new  knowledge,  the  ultimate  result  of  which  must  be 
a  gain  for  all.     Support  for  medical  research,  however,  has  gained  exten- 
sive acceptance  because  it  is  a  means  to  a  clearly  understandable  end-- 
improvement  in  the  well-being  of  our  people,  conquest  of  the  diseases  that 
shorten  our  lives  and  scourge  us  with  misery  and  suffering.     It  is  these 
basic  humanitarian  considerations  that  have  always  been  uppermost  in  my 
mind  as  I  describe    the  programs  and  objectives  of  NIH. 
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On  the  other  hand,  I  think  it  important  to  emphasize  that  the 
fruits  of  medical  research  do,  in  fact,  contribute  substantially  to  the 
Nation's  economic  growth  in  many  ways.     It  is,  of  course,  extremely  diffi- 
cult to  gauge  precisely  the  full  economic  impact  of  medical  research  ac- 
tivities supported  by  the  National  Institutes  of  Health  and  all  other 
sources*     Nevertheless,  I  believe  it  reasonable  to  advance  the  concept 
that  medical  research  expenditures  do  exert  a  considerable  general  bene- 
fit in  terms  of  their  ultimate  effects  upon: 

1.  Labor  force,  by  increasing  the  numbers  available,  by  reducing  the 
death  rate,  extending  productive  years  of  life,  and  diminishing 

disability. 

2.  Productivity  and  personal  income,  by  adding  specialized  skills  through 
training  programs,  by  reducing  disability  and  time  lost  due  to  illness, 
and  by  improving  control  over  non-disabling  but  efficiency-reducing 
conditions . 

3.  The  gross  national  product,  through  expanded  output  made  possible 
by  a  larger  and  more  productive  labor  force  and  through  investment 
in  long-term  growth  producers  such  as  education  and  the  advancement 
of  knowledge. 

4.  Taxes ,  by  increasing  revenues  and  achieving  more  effective  public 

expenditures  for  health  services  and  medical  care,  and  by  diminishing 
the  burdens  of  institutionalized  populations. 


k 

Mr.  Chairman,  I  believe  this  glimpse  of  the  economic  con- 
text of  NIH  activities  is  a  fitting  introduction  to  my  statement, 
since  it  reflects  broad  responsibilities  to  the  fields  of  science 
and  medicine  inherent  in  our  programs --responsibilities  "which  I 
shall  again  ask  your  committee  to  help  us  meet.     I  refer  to  the 
importance  of  sustaining  and  guiding  medical  research  in  tnis 
country  at  a  level  consistent  vith  the  national  economy,  the 
research  opportunity,  the  dimensions  of  the  health  problem  itself, 
and  the  substantial  contribution  that  medical  research  can  make 
to  economic  growth.    Again  the  results  of  these  hearings  will  affect 
the  magnitude  and  direction  of  the  Nation's  medical  science  in  an 
important  way. 

The  budget  being  presented  for  NIH  operating  programs  totals 
$930^5^^000.    This  represents  an  increase  of  $112.9  million,  or 
approximately  l4  percent,  over  the  comparable  19^3  operating  level. 
Looking  more  closely  at  the  requested  increase,  it  should  be  noted 
that  more  than  kO  percent  is  earmarked  for  the  mental  health  area 
in  response  to  compelling  national  needs  pointed  out  in  the  Presi- 
dents Message  on  Mental  Illness  and  Mental  Retardation.    As  ve 
reviev  the  details  of  this  budget. 
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I  believe  you  will  agree  that  it  constitutes  a  sound  plan  for  moving 
ahead  in  the  national  attack  upon  the  major  diseases  of  man.     As  a 
preface  to  the  discussion  of  specific  plans  for  1964,  however,  it  seems 
necessary  to  deal  quite  frankly  with  some  broad  issues  related  to  the 
general  level  and  effectiveness  of  the  NIH  programs.     As  you  know,  Mr. 
Chairman,  a  number  of  voices  have  raised  questions  about  the  scope  and 
magnitude  of  Federal  research  activities>  particularly  medical  research. 
It  is  time,  I  feel,  to  step  back  and  take  a  realistic  look  at  the  pre- 
sent circumstances  and  the  criticisms  being  made. 
These  points  are  clear: 

First,  the  Nation,  through  public  and  private  agencies,  has  called 
for  and  supported  in  recent  years  a  major  assault  on  disease  and  con- 
ditions adverse  to  health,  as  part  of  a  broad  national  effort  to  improve 
human  welfare. 

Second,  enormous  progress  has  been  made  in  the  development  of  know- 
ledge which  is  fundamental  to  this  movement.     Later,  I  will  touch  on  re- 
cent highlights  of  this  progress,  and  our  program  directors  will  report 
in  detail  upon  advances  in  their  fields. 

Third,  we  have  reached  a  stage  in  medical  science  where  it  can  be 
clearly  seen  that  we  face  the  most  complex  problems  ever  presented  to  the 
intelligence  of  man.     This  stage  is  analogous  to  that  which  confronted 
the  field  of  physics  at  the  beginning  of  World  War  II,  when  it  was  appa- 
rent that  only  an  extraordinary  application  of  resources--f unds ,  facili- 
ties, and  manpower --would  enable  science  to  attain  the  tremendous  goals 
in  sight.     To  achieve  the  scientific  capabilities  requisite  to  the  tasks 


envisioned  meant  enormous  investment  in  heavy  equipment--cyc lotrons ,  atomic 
reactors,  complex  instrumentation , and  in  large-scale,  complex  scientific 
organizations.     We  have  come  to  accept  these  aspects  of  the  physical- 
science  development.     In  a  like  manner,  we  must  realize  that  biomedical 
research  is  approaching  a  similar  state,  where  substantial  investment  in 
resources,  facilities,  and  coordinated  efforts  is  essential  to  create  the 
environment  for  major  advances,  to  secure  the  capability  to  capitalize 
quickly  upon  emerging  opportunities,  and  to  translate  new  knowledge  into 
effective  development  and  utilization. 

Let  us  look  specifically  at  some  of  the  more  promising  and  urgent 
areas.     Research  into  the  cause  of  cancer  is  one.     Here,  we  have  exciting 
leads,  particularly  in  relation  to  the  role  of  viruses.     A  large-scale 
coordinated  approach  involving  many  aspects  of  scientific  activity  seems 
essential  to  the  free  exploitation  of  current  possibilities.  Another 
such  field,   largely  concerned  with  carcinogenesis,  is  the  toxicology  of 
trace  compounds  found  in  the  environment--particularly  the  question  of 
their  metabolism  and  possible  cumulative  effects.     This  is  a  field  of 
vital  importance  which  requires  massive  effort  along  basic  lines.  In 
these  and  many  other  areas,  we  have  reached  the  stage  where  research  oppor- 
tunity will  place  extraordinary  demands  on  the  resources  available. 

One  approach  to  health  problems  which  offers  enormous  potential,  but 
calls  for  expenditure  on  a  new  order  of  magnitude,  is  the  study  of  large 
numbers  of  people  in  pursuing  clues  to  the  causation  of  disease.  Through 
modern  advanced  computing  equipment,  it  is  possible  to  assess  systemati- 
cally the  phenomena  surrounding  the  emergence  of  disease  in  whole  population 


groups,  in  a  manner  which  will  yield  leads  not  detectable  in  laboratory 
or  clinical  observation.     Another  development  is  the  enormous  progress 
being  made  in  clinical  investigation,  in  the  study  of  both  normal  and 
pathological  life  processes  in  a  scientifically  monitored  and  controlled 
clinical  setting  involving  large  complex  instruments  and  specialized  ser- 
vices.    The  opportunities  are  at  hand    and  the  state  of  the  art  sufficiently 
advanced  to  assure  progress  in  these  areas.     But  we  must  face  the  fact 
that  increasingly  medical  research  will  require  major  efforts,  involving 
a  high  degree  of  coordination,  expensive  facilities  and  resources , and 
skilled  manpower. 

I  repeat,  Mr.  Chairman,  the  prospects  are  bright.     Throughout  the 
scientific  community,  there  is  a  sense  of  excitement  and  a  conviction 
that  we  stand  on  the  brink  of  substantial  advances.     Consequently,  I 
feel  no  reluctance  or  misgiving  in  presenting  a  budget  at  this  level  or 
in  setting  forth  the  dimension  of  our  proposed  effort  in  fiscal  1964. 
Although  it  may  seem  large  in  terms  of  the  past,  the  NIH  budget  represents 
a  small  portion  of  the  total  Federal  investment  in  research  and  develop- 
ment.    I  believe  it  is  commensurate  with  the  problems  before  us,  the 
research  opportunities,  the  circumstances  of  present  scientific  activity, 
and  the  expectations  of  the  entire  world. 

During  the  past  year  a  number  of  organizational  and  administrative 
changes  were  made  in  NIH  programs  with  a  view  to  more  efficient  discharge 
of  our  broad  categorical  missions.     These  changes  reflect  new  scientific 
perspectives  and  new  managerial  policies, 

I  should  like  at  this  time  to  introduce  Dr.  Stuart  M.  Sessoms,  who 
has  succeeded  Dr.  David  Price  as  Deputy  Director  of  NIH.     Dr.  Sessoms 
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joined  the  NIH  staff  in  1953.     He  served  as  Assistant  Director  of  the 
Clinical  Center  and  as  Associate  Director  of  the  National  Cancer  Insti- 
tute with  responsibility  for  the  cancer  chemotherapy  program.     In  his  new 
capacity  as  Deputy  Director,  Dr.  Sessoms  is  giving  special  attention  to 
the  policies  and  mechanisms  of  our  research  support  programs. 

Among  the  major  organizational  changes  of  1962  was  the  authorization 
of  two  new  Institutes  under  the  provisions  of  P.L.   87-838,  bringing  to 
nine  the  number  of  Institutes  composing  NIH.     One  of  these  is  the  National 
Institute  of  Child  Health  and  Human  Development.     This  represents  the  crea- 
tion of  a  broad  new  research  program  to  investigate  human  health  and  deve- 
lopment from  prenatal  life  to  senescence.     I  will  return  to  this  program 
later,  but  I    should  like  to  mention  the  appointment  of  Dr.  Robert  A. 
Aldrich  as  director  of  this  new  Institute.     Dr.  Aldrich,  a  leading  autho- 
rity in  the  field  of  child  health  and  former  Chairman  of  the  Pediatrics 
Department,  University  of  Washington,  has  just  joined  our  staff. 

Another  change  under  P.L.  87-838  has  been  the  promotion  to  Institute 
status  of  the  Division  of  General  Medical  Sciences  and  its  programs  of 
research  and  training  in  the  sciences  basic  to  health,  and  the  appoint- 
ment of  Dr.  Clinton  C.  Powell  as  Director.     May  I  present  Dr.  Powell, 
former  Assistant  Director  of  our  National  Institute  of  Allergy  and  In- 
fectious Diseases. 

One  other  change  that  I  should  like  to  mention  at  this  point  is 
the  creation  by  administrative  action  of  the  Division  of  Research  Faci- 
lities and  Resources  in  July  1962.     Dr.  Frederick  L.   Stone  (indicating), 
former  head  of  our  Division  of  General  Medical  Sciences  and  other  NIH 
support  programs ,  is  Chief  of  the  new  DRFR. 


RESEARCH  ACCOMPLISHMENTS 

Returning  now  to  the  basic  substance  of  NIH  programs-- the  genera- 
tion of  new  knowledge  relating  to  health  and  disease--!  am  pleased  to 
report  to  the  committee,  Mr.  Chairman,  that  the  past  year  has  been  es- 
pecially fruitful,  both  at  our  own  laboratories  and  Clinical  Center  at 
Bethesda  and  under  our  research  grants.     We  are  beginning  to  reap  the 
rewards  of  expanded  fundamental  investigations  in  such  important  fields 
as  cancer  causation  and  treatment,  mental  retardation,  diabetes,  and 
certain  stubborn  infectious  diseases  of  global  significance.     In  the 
course  of  these  hearings,  many  research  advances  in  these  and  other 
areas  will  be  described  by  the  individual  program  directors,  so  I  shall 
only  mention  a  few  highlights.     These  will  not  necessarily  represent  the 
year's  most  notable  achievements,  but  will  illustrate,  I  believe,  the 
areas  of  emerging  opportunity  that  are    receiving  intensive  stimulation 
and  attack. 

Two  lines  of  research  in  cancer,  for  instance,  have  held  suffi- 
cient promise  to  warrant  the  creation  of  special  task  forces,  which 
will  mobilize  resources  and  stimulate  investigative  effort.     The  first 
of  these  groups  is  concerned  with  leukemia  therapy,  the  second  with 
viruses  as  possible  causes  of  human  cancer.     You  will  want  to  pursue 
these  topics  with  Dr.  Kenneth  Endicott  when  he  presents  the  budget  for 
the  National  Cancer  Institute. 

In  the  field  of  cardiovascular  disease,  which  Dr.  Ralph  Knutti  will 
discuss,  I  should  like  only  to  mention  our  continuing  progress  in  the 
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study  of  blood-pressure- lower ing  drugs.     We  have  previously  reported 
to  this  committee  on  our  clinical  studies  of  a  new  drug,  alpha-methyl 
DOPA,  developed  by  Merck  Sharpe  &  Dohme.     Our  experience  indicates  that 
this  compound  is  useful  both  in  malignant  and  less  rapidly  advancing 
types  of  hypertension.     You  will  be  interested  to  hear  that  alpha-methyl 
DOPA,  already  sold  commercially  in  England,  was  recently  placed  on  the 
market  in  this  country. 

Dr.  Robert  Felix  will  discuss  important  accomplishments  in  the 
mental  health  field,  one  of  which  concerns  a  grantee's  discovery  that  a 
declining  I.Q.  in  children  preceded  their  development  of  schizophrenia. 
Another  development  in  Dr.  Felix's  area  is  the  launching  of  a  five-year 
program  against  phenylketonuria,  or  PKU,  one  of  the  known  causes  of 
mental  retardation.     The  program  will  demonstrate  the  detection  and 
dietary  treatment,  which  have  advanced  to  a  point  where  control  of  the 
disease  seems  practical.     I  might  add,  Mr.  Chairman,  that  basic  research 
of  the  type  which  led  to  the  understanding  of  PKU  seems  our  best  hope  today 
of  progress  against  the  vast  problem  of  mental  retardation--a  problem  of 
multiple  and  complex  causes,  calling  for  a  methodical,  diversified,  and 
very  fundamental  attack. 

You  may  wish  to  ask  Dr.  Donald  Whedon  to  discuss  a  rapid,  sensitive 
method    developed  at  the  Arthri.tis  and  Metabolic  Diseases  Institute  for 
detecting  narcotics  and  other  drugs  in  the  urine.     Other  notable  advances 
in  metabolic  diseases  concern  the  possible  detection  of  latent  diabetes 
through  new  techniques. 


Mr.  Chairman,  I  should  like  to  mention  one  more  finding--an  example 

of  work  in  infectious  diseases  that  seems  particularly  exciting.  NIH 

investigators  have  been  testing  an  experimental  Parke-Davis  drug  against 

volunteers,  and  it  can  now  be  reported  that  a  single  injection  has  protected  the 
malaria  in  prison/volunteers  for  a  year  against  infection  from  repeated 

challenge.     Dr.  Justin  Andrews,  Director  of  the  Allergy  and  Infectious 

Diseases  Institute,  is  prepared  to  discuss  this  further. 

As  an  addendum  to  this  review    of  accomplishments,  Mr.  Chairman, 

I  should  like  to  name  a  few  NIH  scientists  who  were  honored  during  the 

past  year. 

The  Joseph  P.  Kennedy,  Jr.  Foundation  honored  Dr.  J.  H.  Tjio  of 
the  National  Institute  of  Arthritis  and  Metabolic  Diseases  for  his  dis- 
covery of  the  exact  number  of  chromosomes  in  man--a  contribution  of 
particular  significance  to  the  field  of  mental  retardation. 

Dr.  Thelma  B.  Dunn  of  the  National  Cancer  Institute  received  the 
Distinguished  Service  Award  of  DHEW,  the  Federal  Woman's  Award,  and  an 
honorary  degree  from  Woman's  Medical  College  of  Pennsylvania.     Dr.  Dunn 
is  an  internationally  acknowledged  authority  on  the  pathology  of  cancer 
in  mice. 

Dr.  Robert  W.  Berliner,  of  the  National  Heart  Institute,  also  received 
the  Department's  Distinguished  Service  Award.     He  was  honored  for  major 
contributions  to  knowledge  of  the  kidney  as  well  as  outstanding  direction 
of  a  major  research  program. 

Dr.  Wilhelm  C.  Hueper ,  for  his  renowned  work  on  environmental  causes 
of  cancer,  won  the  United  Nations  Prize  for  Cancer  Research. 

Dr.  Joseph  E.  Smadel  of  the  Division  of  Biologies  Standards  received 
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the  Albert  Lasker  Clinical  Research  Award  for  research  on  typhoid  fever 
and  scrub  typhus,  and  an  honorary  Doctor  of  Science  degree  from  the 
University  of  Maryland. 

Recently  Dr.  Marshal  Nirenberg  of  the  Heart  Institute  received 
the  annual  award  of  the  Washington  Academy  of  Sciences  for  increasing  our 
understanding  of  the  natural  chemistry  of  protein  synthesis. 

MAJOR  PROGRAM  DEVELOPMENTS 
In  the  interest  of  maximum  progress  in  the  future,  and  maximum 
efficiency  in  achieving  it,  certain  major  administrative  changes  which 
I  have  mentioned  were  carried  out  last  year.     I  should  like  now  to 
describe  these  for  the  committee  in  a  little  more  detail. 

Two  New  Institutes 

Mr.   Chairman,  the  event  of  the  past  year  that  will  assuredly  have 
the  greatest  impact  on  NIH  programs  for  years  to  come  was  the  authoriza- 
tion by  the  87th  Congress  of  two  additional  Institutes.     With  the  Secre- 
tary's approval,  the  Surgeon  General  established  on  January  30  of  this  year  the 
Institute  of  Child  Health  and  Human  Development  and  raised  to  Insti- 
tute status  our  Division  of  General  Medical  Sciences. 

These  two  Institutes  are  exceptional  in  being  organized  around  a 
concept  other  than  research  on  diseases  categorically  grouped.     I  want 
to  emphasize,  however,  that  their  creation  signals  no  change  in  previous 
NIH  role  or  emphasis:     our  first  order  of  business  remains  the  improve- 
ment of  national  health  through  conquest  of  important  health  problems. 
The  new  Institutes  represent  a  longer  look,  and  a  better  organized 


■  t 


in 


13 

attack,  on  basic  aspects  of  disease  and  human  development. 

The  National  Institute  of  General  Medical  Sciences  will  carry  on 
the  important  programs  begun  under  DGMS  which  support  training  and  in- 
vestigations in  the  sciences  basic  to  health.     I  hardly  need  emphasize 
to  this  committee  the  value  of  these  programs  in  developing  the  scien- 
tists, in  formulating  the  problems,  and  in  providing  leadership  and 
support--all  essential  elements  in  research  on  problems  of  health  and 
disease  which  are  outside  the  categorical  areas. 

The  National  Institute  of  Child  Health  and  Human  Development  is 
undertaking  new  programs  and  a  new  approach,  but  these  are  addressed 
to  the  same  problems  as  the  categorical  Institutes.     NICHD  provides  a 
new  point  of  perspective  from  which  health  needs  may  be  viewed.  Its 
prime  task  will  be  to  increase  knowledge  through  identification,  inter- 
relation, and  integration  of  health  needs  over  the  full  life  cycle. 
Specific  responsibilities  assigned  to  NICHD  at  the  time  of  its  authori- 
zation include  "research  and  training  in  the  special  health  problems  and 
requirements  of  mothers  and  children  and  in  the  basic  sciences  relating 
to  the  processes  of  human  growth  and  development,  including  prenatal 
development."    We  believe  that  this  new  approach  to  the  study  of  health 
and  disease  will  prove  efficient  and  productive. 

Appropriate  to  its  assignment,  NICHD  will  have  primary  responsibili 
within  NIH  for  implementing  recommendations  of  the  President's  Panel  on 
Mental  Retardation.     We  are  proposing  that  NICHD  set  up  and  administer  a 
program  of  broadly  based  interdisciplinary  Centers  for  Research  in  Human 
Development,  which  would  spearhead  the  research  attack  on  mental  retar- 
dation as  well  as  on  other  problems  of  the  developmental  process. 
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The  Institute's  needs  for  196k,  as  well  as  those  of  the  Institute  of 
General  Medieal  Sciences,  vill  be  discussed  vhen  the  committee  takes  up 
their  appropriations. 

Division  of  Research  Facilities  and  Resources 

The  new  Division  of  Research  Facilities  and  Resources  administers 
three  programs  transferred  to  it  from  the  Division  of  General  Medical 
Sciences.  These  are  General  Clinical  Research  Centers,  Special  Research 
Resource  Centers,  and  General  Research  Support  Grants.  In  addition,  the 
Division  administers  the  Health  Research  Facilities  Construction  program 
transferred  from  the  Division  of  Research  Grants  and  the  Primate  Centers 
Program  from  the  National  Heart  Institute. 

It  will  be  seen,  Mr.  Chairman,  that  the  new  Division  consolidates  the 
administration  of  some  of  the  most  important  NIH  programs  for  advancing 
the  Nation's  resources  for  research  and  developing  the  research  programs 
of  institutions.    These  programs  are  designed  to  strengthen  the  research 
environment  in  a  planned  and  systematic  fashion.    They  provide  sup;^ort  for 
the  framework  of  physical  facilities  and  other  resources  that  underpin  pro- 
ductive research  activity  in  the  biomedical  sciences.    Last  year,  the  com- 
mittee asked  for  a  progress  report  and  a  long-range  plan  for  the  Division, 
These  have  been  completed  and  Dr.  Stone  is  prepared  to  discuss  them  in 
greater  detail. 

All  members  of  this  committee,  I  believe,  are  acquainted  with  our 
General  Clinical  Research  Program,  now  in  its  fourth  year.    By  the  end  of 
fiscal  1963^  "we  expect  that  grants  will  have  been  made  for  about  70  cen- 
ters throughout  the  country.    We  are  now  concluding  the  first  nhase  of 
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this  effort.     Our  support  has  engendered  the  development  of  centers  of 
clinical  research  capability  across  the  Nation,  particularly  in  areas 
vhere  they  are  most  needed.     There  is  still  further  need,  hovever,  and 
ve  are  requesting  funds  for  the  support  of  six  nev  centers  in  fiscal 
I96U.    Then,  I  believe  ve  can  expect  a  period  in  vhich  these  units  can 
be  brought  to  full  and  effective  utilization  in  the  advancement  of  clini- 
cal research.    Further  plans  for  the  program  will  emerge  from  careful 
assessment  of  their  activities  during  that  phase. 

In  this  connection,  I  should  also  like  to  mention  briefly  the  Cate- 
gorical Clinical  Research  Centers  established  through  support  by  the 
several  Institutes.    As  you    are  avare,  Mr.  Chairman,  we  have  had  less 
success  vith  these  centers  than  -with  the  general  type,  and  are  still 
trying  to  assess  their  true  role.     It  is  possible  that  the  categorical 
needs  could  best  be  served  by  an  organization  comparable  vith  a  broad- 
spectrum  research  hospital,  vhere  the  specialized  requirements  of  inves- 
tigators can  be  met  under  conditions  primarily  designed  to  give  maximum 
assurance  of    the  patient's  velfare.    Notvithstanding  possible  refinements, 
the  categorical  centers  have  been  productive,  and  ve  are  requesting  sub- 
stantially the  same  level  of  funds  for  their  support  as  ve  did  last  year. 
This  vill  permit  a  further  evaluation  of  their  role  vhile  continuing  to 
meet  special  needs  in  the  study  of  major  diseases. 

Mr.  Chairman,  I  vill  discuss  the  activities  of  the  Division  of  Research 
Facilities  and  Resources  in  greater  detail  vhen  the  committee  takes  up  the 
General  Research  and  Services  appropriation. 
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Manpcfwer  and  Training  Needs 

This  brings  us  to  the  key  resource  for  biomedical  research--the 
trained  investigator  and  his  supporting  technical  staff.    Before  pro- 
ceeding^ however,  I  should  like  to  announce  to  this  committee  that  Dr. 
Charles  V.  Kidd,  vho  has  held  several  top  posts  at  NIH,  was  recently 
appointed  Associate  Director  for  Training.    This  appointment  reflects 
our  determination  to  strengthen  still  further  our  ability  to  meet  vital 
national  needs  for  research  manpower. 

The  196^  budget  is  in  continued  support  of  that  objective.    We  are 
requesting  a  total  of  $2l8  million  for  training  grant  and  fellowship 
programs,  representing  an  Increase  of  $32  million  (or  17  percent)  over 
1963  levels. 

Of  the  Increase,  Mr.  Chairman,  about  60  percent  ($19.3  million)  is 
directed  toward  a  new  thrust  in  the  training  of  mental  health  personnelj 
about  15  percent  ($^.7  million)  toward  increasing  allowances  to  institu- 
tions In  connection  with  NIH  fellowship  awards,  in  line  with  Government - 
wide  policy;  and  about  25  percent  ($8.2  million)  toward  further  efforts 
to  meet,  the  Nation's  medical  research  manpower  needs  as  determined  in  our 
study  made  a  year  ago  at  your  request.    You  will  recall  the  proposition 
that  we  must  aim  at  doubling  the  trained  workers  in  medical  and  health- 
related  research  by  1970*    This  means  an  average  annual  addition  of  approxi- 
mately 5^000  scientists  to  the  manpower  pool. 

In  terms  of  specific  NIH  programs,  I  should  like  to  speak  to  those 
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designed  to  provide  predoctoral  training,  special  training  of  clinical 
investigators,  and  career  avards--all  emphasized  in  special  reports  to 
the  Congress  last  year.     Our  request  takes  into  account  the  increased 
costs  of  training  in  these  areas. 

Training  at  the  predoctoral  level  is  designed  to  add  to  the  available 
number  of  Ph.D.'s  for  research  in  the  "biomedical  sciences.    The  program 
is  expected  to  encourage  talent  at  an  earlier  stage  than  has  hitherto 
been  possible.     I  should  like  to  point  out  that  the  President's  programs 
to  develop  physicists,  mathematicians,  and  engineers  will  surely  increase 
the  competition  for  personnel.     On  the  other  hand,  legislation  proposed 
by  the  Administration  and  nov  before  the  Congress  vould  tend  to  enlarge 
the  total  pool  from  vhich  all  fields  must  drav  by  sunnounting  the  economic 
barrier  which  at  present  denies  higher  educational  opportunities  to  many 
talented  young  people.     Our  proposed  196^4-  training  programs  would  supple- 
ment the  Administration's  Bill  in  providing  requisite  basic-science  man- 
power. 

In  postdoctoral  training,  there  is  a  general  need  to  develop  medical 
investigators  through  the  further  training  of  M.D.'s  and  Ph.D.'s,  parti- 
cularly through  combinations  of  medical  and  basic-science  backgrounds. 
More  particular-ly,  there  is  need  for  investigators  trained  in  special 
fields,  such  as  neurophysiology,  epidemiology,  and  molecular  genetics. 
We  can  no  longer  look  to  the  individuals  trained  solely  as  M.D.'s  for  ade- 
quate numbers  of  competent  clinical  research  scientists,  and  must  approach 
this  need  through  combined  M.D.-Ph.D.  training.    The  1964  budget  would 
enable  the  schools  to  proceed  in  that  direction.    NIH  programs  for  post- 
doctoral training  include  Graduate  Training  Grants  (for  which  a  I7  percent 
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increase  is  requested)  and  Postdoctoral  and  Special  Fellovships,  increased 
in  about  the  same  proportion. 

Finally,  I  should  like  to  mention  here  our  new  Career  Award  Programs, 
which  are  designed,  as  you  knov,  to  provide  long-term  support  for  senior 
investigators.    Two  types  of  award  are  made--the  Research  Career  Develop- 
ment Award  and,  for  the  highly  experienced  scientist,  the  Research  Career 
Award.     The  former  type,  providing  relative  flexibility  of  program,  re- 
presents the  larger  re  quest --8^4-  awards  totaling  $13.5  million.    The  lat- 
ter type,  the  Research  Career  Award,  is  the  capstone  of  our  training  ef- 
fort.    The  requested  $5 '9  million  would  lend  to  the  career  stability  of 
286  outstanding  scientists.    We  are  requesting  for  both  levels  of  career 
development  a  total  of  $19.^  million  to  cover  1,130  awards  including  prior 
commitments. 

Management  of  Scientific  and  Technical  Information 

Among  other  administrative  developments,  Mr.  Chairman,  NIH  has  taken 
steps  to  intensify  and  formalize  its  traditional  concern  with  the  flow 
of  meaningful  scientific  and  technical  information.    The  expansion  of 
scientific  programs  in  recent  years  has  greatly  increased  the  attention 
being  given  to  the  problem  of  infonnation  exchange,  storage,  and  retrieval 
among  members  of  the  biomedical  community  and  health  practitioners;  and 
undeniably  a  major  research  program  such  as  ours  has  Important  responsi- 
bilities in  this  area.    I  have  established  a  focal  point  for  scientific 
and  technical  communications  within  my  own  office.    In  like  manner  each 
of  the  Institutes  and  Divisions  is  establishing  a  counterpart  at  a  high 
level  within  its  respective  organization.    This  will  provide  the  basic 
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framework  for  our  efforts.     In  addition,  the  Division  of  Research  Facili- 
ties and  Resources  has  been  given  broad  responsibility  for  considering 
the  support  of  Isiomedical  communications  services  in  carefully  selected 
bioscience  areas  at  appropriate  institutions  throughout  the  country.  In 
short,  we  are  moving  ahead  on  a  broad  front  in  this  difficult  and  complex 
field. 

FURTHER  IMEROVEMENT  IN  THE  ADMINISTRATION  OF  GRANT  FUTJDS 

During  the  course  of  the  hearings  last  year,  Mr.  Chairman,  I  repor- 
ted to  the  committee  on  the  general  nature  of  the  efforts  being  made  by 
NIH  to  improve  the  administration  of  our  grant  programs  with  a  view  to 
assiiring  the  most  effective  furtherance  of  the  public  interest  in  the  use 
of  these  funds.     I  emphasized  at  that  time  that  the  growth  of  the  support 
of  medical  research  in  this  Nation  through  NIH  programs  had  brought  into 
being  many  complex  and  unprecedented  problems  in  the  relationship  of  the 
Federal  Government  to  non-Federal  institutions.    As  I  have  said  earlier, 
funds  mad.e  available  through  NIH  research  grants  now  constitute  the  major 
source  of  support  for  the  medical  research  activities  of  this  country. 
It  is  my  conviction  that  these  programs,  representing  as  they  do  a  unique 
joining  of  public  and  private  effort,  have  fostered  a  highly  productive 
era  in  the  advancement  of  the  health  sciences. 

The  accomplishment  of  this  great  scientific  effort  has  posed  extra- 
ordinarily difficult  administrative  problems.    These  relate  to  changes 
in  the  magnitude  and  character  of  NIH  activities  and  the  obligations 
involved  in  the  expenditure  of  large  sums  of  public  monies.    The  essence 
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of  these  problems  has  been  to  develop  a  set  of  terms  and  conditions  . 
governing  the  relationship  between  a  Federal  agency  and  the  universities 
and  research  institutions  in  such  a  way  as  to  maintain  a  wise  balance 
between  the  obligations  of  public  stewardship  and  the  necessary  conditions 
of  freedom  for  the  investigators  involved.    Such  conditions  are  the  essen- 
tial basis  of  scientific  creativity  and  productivity. 

During  the  past  year  we  have  undertaken  a  series  of  major  steps  in 
further  effort  to  strengthen  the  management  of  our  grant  programs.  We 
have  prepared  a  full  report  on  these  actions  which  we  will  be  glad  to 
submit  to  the  committee  in  order  that  it  may  be  fully  informed  of  the 
nature  of  o\ar  efforts  in  this  area.     One  of  the  more  significant  accom- 
plishments in  this  respect  has  been  the  development  and  issuance  of  a 
manual  to  guide  institutions  and  investigators  receiving  NIH  research  and 
training  grants  in  the  use  of  the  funds  thus  made  at:ailable  to  them. 
This  manual  sets  forth  the  essential  policies,  terms,  and  conditions 
governing  the  relationship  of  the  NIH  as  a  granting  agency  to  its  grantees. 
I  should  like  to  quote  from  the  preface  of  this  manual  because  these  words^ 
I  believe,  set  forth  the  basic  concepts  which  underlie  the  various  mea- 
sures we  have  taken  to  strengthen  our  grant  management  activities.  This 
quotation,  I  believe,  will  convey  to  the  committee  the  basic  objectives 
which  we  have  sought  through  these  changes: 

.  .  .  While  this  manual  is  generally  comprehensive,  the  full 
measure  of  responsibility  which  it  imposes  upon  a  grantee 
institution  and  upon  individuals  is  broader  and  more  fundamental 
than  these  specific  terma. 
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Under  the  terms  of  the  grant,  the  institution  and  individual 
concerned  enter  into  a  very  special  relationship  with  the 
Public  Health  Service  for  the  utilization  of  grant  funds. 
This  special  relationship  resialts  from  the  basic  natiire  of 
the  grant  as  a  conditional  gift  in  response  to  a  request  for 
support  of  a  venture  in  which  there  is  a  substantial  measiore 
of  public  interest. 

A  grant,  therefore,  represents  a  mutual  joining  of  interests  on 
the  part  of  the  grantor  and  the  grantee  institution  in  the 
pursuit  of  a  common  objective.    In  this  relationship  the  grantee 
assumes  with  the  granting  agency  the  obligation  to  act  in  the 
public  interest  in  achieving  the  common  purpose.    This  is  a 
relationship  of  trust  which  imposes  upon  the  grantee  the 
responsibility: 

1.  To  assure  that  the  grant  funds  are  utilized  for  the 
purpose  for  which  they  were  given. 

2.  To  exercise  the  same  probity  and  prudence  in  their 
expenditure  that  is  extended  to  the  use  of  the  grantee 
institution's  own  funds. 

It  is  to  these  broad  obligations  that  a  recipient  of  a  Public 
Health  Service  grant  is  accountable.     This  manual  does  not  attempt 
to  specify  the  full  extent  of  the  considerations  -which  should  bear 
upon  a  grantee  in  the  use  of  grant  funds. 

There  is,  however,  an  area  of  appropriate  concern  for  the  Public 
Health  Service  in  assessing  the  adequacy  of  the  administrative 
practices  and  mechanisms  employed  by  the  grantee  to  assure,  in 
general,  the  conditions  of  prudence  and,  specifically,  conformity 
with  the  terms  of  this  manual. 

An  examination  by  Public  Health  staff  of  the  administrative 
processes,  controls,  and  mechanisms  utilized  in  the  expenditure 
of  grant  funds  will  be  part  of  the  continuing  overview  of  Public 
Health  Service  grant  programs  in  the  further  administration  of 
these  programs. 

As  you  can  see  from  the  words  of  this  preface,  it  is  our  view  that 
an  effective  accomplishment  of  the  objectives  of  our  programs  involves 
heavy  reliance  on  the  responsibility  of  institutions  who  are  recipient 
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of  grant  funds  to  utilize  these  monies  with  prudence  and  in  full  recog- 
nition of  the  public  purpose  for  vhich  they  have  been  made  available. 
We  believe  that  one  of  the  essential  tasks  confronting  us  in  adminis- 
tering our  programs  under  these  concepts  is  to  assure  that  grantee  insti- 
tutions are,  indeed,  able  to  discharge  the  obligations  vhich  they  assume 
for  administering  grant  funds.     In  this  respect  the  recent  increase  in 
the  allowance  for  indirect  costs  to  20  percent,  authorized  by  this  com- 
mittee for  the  current  year,  and  the  President's  proposal  incorporated  in 
our  current  budget  presentation  to  allow  a  further  increase  in  allowances 
for  indirect  costs,  will  provide  substantial  assistance  in  strengthening 
institutional  capability  in  grants  administration. 

Mr.  Chairman,  I  believe  we  are  making  significant  progress  in  adjus- 
ting our  administrative  practices  and  framework  to  the  requirements  invol- 
ved in  being  accountable  for  sizable  sums  of  money.     I  am  very  pleased 
to  report  this  progress  to  the  committee.     I  should  be  less  than  frank, 
however,  if  I  did  not  emphasize  my  continuing  concern  with  the  over- 
whelming necessity  of  avoiding,  in  our  efforts  to  tighten  administra- 
tion, actions  which  may  seriously  contravene  the  essential  conditions  of 
scientific  productivity.    Maintaining  a  wise  balance  between  the  neces- 
sary exercise  of  accountability  on  the  one  hand  and  the  conditions  essen- 
tial to  excellence  and  productivity  in  research  on  the  other  presents  pro- 
found and  far-reaching  problems. 

I  must  emphasize  again  that,  in  my  view,  the  key  to  reducing  those 
problems  lies  in  providing  a  set  of  terms  and  conditions  governing  the 
grant  relationship  which  assures  the  maximum  exercise  of  responsibility 
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upon  the  part  of  the  recipient  institutions  and  investigators,  rather 
than  centrally  determining  and  specifying  in  ever-greater  detail  the 
manner  in  vhich  the  funds  made  available  can  be  expended.     If  the 
Federal  Government  is  to  achieve  its  essential  purposes  in  the  health 
sciences,  ve  must  find  a  vay  to  accept,  without  detailed  specifications 
and  rigidity,  a  basic  relationship  of  trust  recognizing  the  integrity 
and  independence  of  the  institutions  upon  vhich,  in  large  part,  the 
vigor  and  creativity  of  the  Nation's  science  depend. 

APPROPRIATION  REQUEST  FOR  FY  1964 

At  this  point,  Mr.  Chairman,  I  should  like  to  summarize  the 
significant  changes  in  the  proposed  budget  for  fiscal  l<^6ko  The 
total  requested  appropriation  of  $930.5  million  for  operating  pro- 
grams (excluding  construction)  represents  an  increase  of  approximately 
ik  percent  over  the  comparable  $817.6  million  for  1963*    The  latter 
figure  requires  some  explanation.    The  $817.6  million  is  $63.2  mil- 
lion less  than  the  19^3  appropriation,  primarily  as  a  result  of  two 
circiunstances.    One  is  the  showing  of  comparative  transfers  in  fiscal 
1963,  amounting  to  approximately  $38.5  million  for  activities  to  be 
funded  next  year  through  appropriations  to  the  Environmental  and 
Community  Health  programs.    The  other  is  the  placing  of  $25.4  million 
in  unprogramed  reserve. 

The  comparative  transfers  consist  primarily  of  activities  adminis- 
tered by  the  Bureau  of  State  Services  and  previously  funded  from  appro- 
priations to  the  National  Institutes  of  Health.    This  is  in  accordance 
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with  last  year's  directive  from  this  committee  that  these  functions 
be  budgeted  in  the  appropriations  for  the  organizational  units  adminis- 
tering the  programs.     I  should  be  pleased  to  submit  for  the  record  a 
brief  table  which  lists  these  transfers.     The  unprogramed  reserves 
represent  funds  which  were  not  specifically  programed  at  the  begin- 
ning of  the  fiscal  year  and  consequently  were  not  included  in  the 
apportionment  allowance.     More  than  80  percent  is  in  research  and 
training  grant  funds,  and  the  balance  is  from  direct  operations. 

I  should  now  like  to  summarize  the  major  increases  in  the  1964 
appropriation  request  over  the  estimated  1963  operating  level  of  $817.6 
million  in  terms  of  the  functional  use  of  the  funds: 

Of  the  total  increase  of  $112.9  million,  $72.3  million  is  for 
Research  Grants.     Approximately  a  third  of  this  increase  (35  percent) 
is  for  the  mental  health  area  and  the  remainder  is  for  all  other 
Institutes  and  Divisions.     The  increase  will  provide  for  anticipated 
additional  costs  of  continuation  grants  having  moral  commitments,  added 
requirements  for  indirect  costs  (including  an  allowance  for  full  indirect 
costs  in  the  latter  part  of  the  year),  and  a  small  increment  for  the  pri- 
mate centers.     The  request  would  support  the  same  amount  of  wholly  new 
research  projects  as  did  the  1963  budget. 

An  increase  of  $32.2  million  for  Fellowships  and  Training  Grants 
will  aid  in  moving  toward  the  training  objectives  established  as  a 
consequence  of  the  report  on  the  Nation's  manpower,  which  I  presented 
last  year  to  this  committee.     Of  the  $32.2  million  increase. 
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Collaborative  studies  in  the  areas  of  Cancer,  Mental  Health, 
Heart  diseases,  Allergy  and  Infectious  Diseases,  and  Neurological  dis- 
orders will  require  an  additional  $1.9  million. 

An  increase  of  $1.7  million  in  funds  for  Review  and  Approval 
is  requested  to  meet  heavier  workloads  in  administering  our  expanding 
research  and  research  training  grants  programs,  and  to  permit  further 
development  and  strengthening  of  our  management  capabilities  in 
connection  with  these  activities. 

Finally,  a  new  increase  of  $3.1  million  has  been  included  for  the 
continued  development  of  direct  research  activities  of  the  Institutes 
and  for  supporting  services. 

I  wish  to  call  your  attention  especially  to  the  fact  that  these 
requested  increases  include  $9.1  million  for  support  of  research  and 
training  directed  to  the  problem  of  mental  retardation,  following  program 
recommendations  of  the  President's  Panel  on  Mental  Retardation,  and 
$21.5  million  for  programs  to  implement  recommendations  by  the  Joint 
Commission  on  Mental  Illness  and  Mental  Healtho 

Finally,  I  should  like  to  mention  a  requested  increase  of  $840,000 
to  meet  expanding  responsibilities  of  the  Division  of  Biologies  Standards. 
As  you  will  recall,  the  committee  requested  in  last  year's  hearings  that 
DBS  should  receive  a  separate  appropriation.     Dr.  Roderick  Murray,  Chief 
of  the  Division,  will  testify  for  that  program. 
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NIH  PROGRAMS  IN  NATIONAL  PERSPECTIVE 

Looking  toward  196^,  Mr.  Chairman,  I  vould  emphasize  that  our 
major  efforts  vill  be  directed  toward  these  general  objectives: 
(1)  Accomplishing  the  program  and  administrative  adjustments  in- 
volved in  the  organizational  changes;  (2)  focusing  upon  the  pro- 
blems of  mental  retardation  in  the  broad  context  of  human  develop- 
ment, with  particular  emphasis  on  prenatal  causal  factors;  (3)  ex- 
panding substantially  our  efforts  in  the  field  of  mental  health, 
notable  through  grants  to  support  hospital  demonstrations  and 
other  new  studies;  (k)  further  efforts  toward  the  development  of 
scientific  manpower  and  the  management  of  scientific  and  technical 
Information;  and  (5)  the  management  and  direction  of  grant  programs. 

I  can  say  vith  assurance  that  the  projected  operations  are 
organized  for  greater  managerial  efficiency,  better  program  balance 
in  grantee  institutions,  and  more  thorough  exploitation  of  research 
opportunities.    The  three  major  organizational  changes  of  the. 
past  year--creation  of  tvo  Institutes  and  a  Division  for  developing 
our  resource  programs --express  well-considered  scientific  as  well 
as  administrative  objectives.     One  is  the  consolidation  of  a  broad 
base  of  fundamental  investigation  in  medical  and  health-related 
sciences  to  enlarge  the  reservoir  of  knowledge  from  which  our 
categorical  operations  can  draw.    Another  Is 
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the  productive  stimulus  and  perspective  on  humaxi  development  to  be 
derived  from  a  program  in  which  the  entire  span  of  biological  and 
behavioral  life  can  be  viewed  as  a  continuum.    And  the  third  is  the 
balance  and  thrust  to  be  gained  through  a  welding  of  several  progreuns 
devoted  largely  to  the  biomedical  needs  of  the  future. 

Implicit  in  all  these  changes  is  a  concerted  effort  to  emphasize 
and  strengthen  stewardship  over  a  dynamic,  complex  system.    This  has 
three  aspects:     (l)  By  the  very  nature  of  scientific  investigation, 
freedom  to  pursue  ideas  and  clues  into  the  unknown  must  be  preserved, 
and  the  environments  conducive  to  discovery  fostered.     (2)  Emerging 
concepts  and  functions  demand  responsible  administrative  capability  at 
the  periphery,  namely  in  the  universities,  medical  schools,  and  other 
research  institutions  utilizing  grant  funds.     (3)  Sound  policies  must 
be  developed  and    promulgated,  and  sound  administrative  mechanisms 
instituted  by  the  granting  agencies  in  the  interest  of  effective  and 
prudent  use  of  funds.    Our  problem,  Mr.  Chairman,  has  been  to  improve 
administration  while  preserving  the  essential  conditions  of  creativity 
and  productivity  upon  which  the  conquest  of  the  unknown  depends. 

Finally,  I  would  say,  Mr.  Chairman,  that  we  as  Federal  administra- 
tors--eLS  members  of  legislative  bodies  as  well  as  health  program 
directors--have  come  a  long  way  toward  recognition  of  the  true  require- 
ments for  progress  in  medical  research.    It  has  been  clearly  demonstrated 
that  the  conquest  of  specific  diseases  must  take  place  in  a  context  of 
broad  inquiry  deliberately    acquisitive  of  any  and.  all  knowledge  that 
can  be  gained  of  biological  and  social  man.    No  longer  are  we  narrowly 
concerned  with  stamping  out  an  epidemic  or  even  attacking  a  specific 
chronic  disease.    Progress  toward  the  solution  of  the  major  health 
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problems  of  today — problems  as  complex  and  long-range  as  cancer, 
arteriosclerosis,  and  schizophrenia- -demand  intensive  involvement  in 

ever  more  fundamental  aspects  of  the  life  and  behavioral  processes 
and  full  utilization  of  the  great  technical  advances  emerging  from  the 
physical,  mathematical,  and  engineering  sciences.    Of  peirallel  importance 
has  been  the  recognition  that  further  progress  in  the  life  sciences  is 
dependent  upon  the  expansion  of  the  Nation's  resources  and  facilities 
for  this  purpose  and  the  strengthening  of  research  and  training  capabili- 
ties of  our  institutions.    Thus,  we  have  come  to  see  our  responsibility 
as  that  of  mobilizing  all  forces  applicable  to  the  task. 

The  medical  schools  of  this  country  derive  more  than  half  their 
support  from  the  Federal  Government,  and  NIH  is  by    far  the  largest 
contributor.    It  also  supports  a  major  share  of  the  research  in  schools 
generally.    Although  our  purpose  is  medical  research  and  the  solution 
of  health  problems,  ve  are  necessarily    concerned  with  the  whole  field 
of  science  and  medicine.    This  includes  such  questions  as  the  balance  among 
the  sciences,  the  strength  of  our  educational  institutions,  and  the 
quality  of  the  Nation's  medical  care.    As  Federal  administrators  we 
have  come  to  acknowledge  these  facts.    And  with  this  recognition  has 
come  a  strengthening  of  interrelationships--Federal-private  as  well  as 
intergovemmental--through  which  national  scientific  policy  is  made 
and  applied. 

A  major  aspect  of  our  resi)onsibility  in  this  va^t  system  of 
research  support  is  to  foster  free  inquiry  and  fiirther  the  Nation's 
capability  in  the  life  sciences,  with  a  view  to    continued  productivity 
in  the  futxire.    Another,  no  less  important  responsibility  is  to  pxirsue 
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these  ends  witn  prudent  regard  for  effective  and  efficient  use  of  the 
taxpayer's  dollar.  I  am  confident,  MTo  Chairman,  that  our  plains  for 
1964  are  fully    consistent  with    these  goals. 


t3d 
h- ' 


DEPAROMENT  OF  HEALTH,  EDUCATION,  AlCD  WELFAEE 

Summary  Statement  by  Director,  National  Institutes  of  Health 

Public  Health  Service 

1964  Appropriation  Estimates 

Mr.  Chairman  and  Members  of  the  Committee: 

It  is  again  my  pleasure  to  appear  before  this  Committee  in 
connection  with  the  series  of  appropriations  that  finance  the  program 
and  activities  of  the  National  Institutes  of  Health.    In  the  past  I  have 
alvays  taken  advantage  of  the  opportunity  presented  by  my  appearance  here 
to  report  to  the  Committee  broadly  and  in  detail  on  the  general  medical 
research  scene,  the  events  and  accomplishments  of  the  past  year,  as  well 
as  presenting  the  general  outline  of  the  budget  proposals  for  the 
forthcoming  fiscal  year. 

I  have  prepared  such  a  statement  for  this  year's  presentation. 
It  is  a  long  statement,  but  necessarily  so  in  terms  of  the  broad  array 
of  activities  which  comprise  the  operations  of  the  NIH,  the  many 
happenings  of  the  past  year,  and  the  important  but  diverse  aspects  of  ovac 
planned  jFT  196k  program.    However,  questions  raised  by  committee  members 
during  the  Surgeon  General's  testimony  earlier  in  this  series  of  hearings 
Indicate  the  need,  I  believe,  to  discuss  rather  thoroughly  certain  other 
elements  of  our  programs,  their  background,  and  nature  of  the  research 
effort  in  health  and  medicine* 

I  sho\ild  like,  therefore,  Mr.  Chairman,  with  the  Committee's 
permission  to  present  a  brief  summary  of  my  formal  opening  remarks  with 
the  full  statement  to  be  filed  for  the  record.    This,  I  believe,  will 
save  the  Committee's  time  and  provide  opportxmity  for  fuller  exploration 
of  other  considerations  relating  to  our  programs. 
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In  the  CLggregate  the  FY  19614-  appropriation  requests  for  NIH 
operating  programs,  now  before  the  committee,  total  $930.5  million.  This 
is  an  increase  of  $112.9  million  or  li»-  percent  over  the  comparable  I963 
operating  level  of  these  programs. 

Of  this  total  increase  of  $112.9  million,  $Y2.3  will  be  utilized 
for  the  support  of  new  research  proposals  through  grants  as  well  as 
to  meet  anticipated  additional  costs  of  the  ciirrent  program  such  as 
increased  indirect  costs. 

Approximately  $32.2  million  of  the  increase  will  support  additional 
manpower  training  through  fellowships  and  training  grants  in  line  with 
our  objectives  of  enlarging  the  national  resources  of  trained  manpower  in 
areas  relevant  to  our  programs  as  covered  in  our  report  to  the  committee 
last  year. 

Collaborative  studies  will  require  an  additional  $1.9  million; 
review  and  approval  activities  in  connection  with  the  evaluation  of 
grants,  $1.7  mi]J.ion  and  the  intramural  research  activities  on  the  Bethesda 
campus,  $3«1  million.    Finally,  to  meet  the  expanded  responsibilities  of  the 
Division  of  Biologic  Standards  we  are  requesting  an  increase  of  $840,000 
for  ^uat  program. 

As  we  discuss  the  details  of  this  budget  in  connection  with  the 
individual  appropriation  requests,  I  believe  we  can  assure  you  that 
these  proposals  constitute  a  sound  plan  for  further  progress  in  the 
national  effort  to  understand  and  control  the  major  diseases  and  health 
problems  of  man. 

At  this  point  I  should  like  to  mention  briefly  certain  personnel 
and  organizational  changes  which  have  occurred  at  KIH  during  the  past  year. 


May  I  introduce  Dr.  Stuart  M.  Sessoms,  who  has  succeeded  Dr.  Price 
as  Deputy  Director  of  NIH.    Dr.  Sessoms  Joined  the  NIH  staff  in  1953.  He 
served  as  Assistant  Director  of  the  Clinical  Center  and  as  Associate  Director 
of  the  National  Ceincer  Institute,  with  responsibility  for  the  cancer  chemo- 
therapy project.     In  his  new  capacity.  Dr.  Sessoms  is  giving  special 
attention  to  the  policies  emd  mechanisms  of  our  research  support  programs  in 
addition  to  his  "broad  responsibilities  as  Deputy  Director  of  NIH. 

Among  the  major"  organizational  changes  of  the  past  year  was  the 
authorization  for  the  establishment  of  two  new  Institutes,  bringing  the  total 
number  to  nine.    One  of  these  is  the  National  Institute  of  Child  Health  and 
Human  Development;  the  other  is  the  Institute  of  General  Medical  Sciences, 
formerly  a  Division.    NICHD  will  be  headed  by  Dr.  Robert  A.  Aldrich,  and 
NIGMS  by  Dr,  Clinton  C.  Powell. 

One  other  change  that  I  should  lilce  to  mention  at  this  point  is  the 
creation  of  the  Division  of  Research  Facilities  and  Resources.    Dr.  Frederick 
L.  Stone,  who  has  served  in  key  roles  in  several  NIH  support  programs,  is 
Chief  of  the  new  DRFR. 

These  new  programs  will  be  discussed  in  full  as  the  committee  hears 
testimony  on  their  proposed  budgets, 

I  should  like  now  to  turn  to  a  series  of  fundamental  considerations 
relating  to  -the  programs  of  the  National  Institutes  of  Health  and  the 
Nation's  medical  research  effort  in  general  which  I  know  are  of  concern 
to  this  committee.    These  matters  relate  to  overall  level  of  Federal 
funds  for  this  purpose,  the  productivity  of  these  programs,  their  rate 
of  growth,  the  quality  of  the  scientific  effort  involved  and  their 
administration. 
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Magnitude 

Considerable  concern  has  "been  expressed  in  many  quarters  a"bout 
the  magnitude  of  Federal  expenditures  for  medical  research.    I  think  it 
always  appropriate  to  challenge  the  level  of  Federal  activity  in  any 
field.    In  respect  to  medical  research,  I  think  this  should  be  done  with 
the  following  perspective  clearly  in  mind: 

X«    Total  Federal  expenditures  for  research  and  development  will 
reach  "billion  In  FT  1964,  "based  on  plans  in  the 

President's  Budget. 
L.    The  $690  million  for  the  support  and  conduct  of  medical 
research  encomi)assed  in  the  I96U  NIH  "budgets  now  "before 
this  committee  constitute  less  than  5  percent  of  that 
$14,9  "billion  figure. 
3.    The  great  prei)onderance  of  the  sums  of  medical  research  will 
"be  expenditures  for  the  o"btaining  of  new  knowledge  for  the 
well-being  of  man  -  not  the  application  of  known  principles 
in  major  developmental  and  hardware  efforts. 

Productivity 

I  believe  it  would  be  difficult  to  dispute  that  over  the  past  15  years 
this  Nation  has  brought  into  being  an  enormously  productive  research  effort 
in  the  medical  and  health  sciences.    This  development  has  had  a 
revolutionary  influence  upon  the  health  sciences,  the  practice  of  medicine 
and  indeed  the  state  of  the  Nation's  health.    Extension  of  the  survival 
rates  In  cancer,  open  heart  surgery,  advances  in  the  understanding  and 
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control  of  metabolic  disease,  reduction  in  admission  rates  to  mental 
hospitals,  nearly  absolute  control  over  many  infectious  diseases  and 
major  extension  of  knowledge  into  the  "basic  life  processes  are  significant 
reflections  of  this  accomplishment.    There  is  promise  of  even  more  profound 
advances  in  the  next  decade.    Many  more  specific  advances  will  be  brought 
out  in  the  discussions  of  the  individvial  programs  to  follow. 

Rate  of  Growth 

Much  has  been  said  about  the  rapid  growth  in  Federal  support  of 
medical  research.    The  general  charge  is  that  the  increase  in  funds  has 
been  "excessive"  and  beyond  what  was  required  in  terms  of  actual  scientific 
need  and  opportunity.    I  do  not  believe  this  to  be  the  case.  Without 
question  the  increases  in  our  programs  have  been  substantial,  but  this 
growth  has  made  possible  advancing  by  at  least  10  years  the  state  of  our 
scientific  knowledge  in  the  biomedical  sciences  and  in  our  capability  to 
deal  with  disease  and  disability.    We  knew  and  can  do  now  what  -under  the 
circumstances  of  growth  such  as  obtained  diiring  the  early  1950 's  would  not 
have  been  available  vmtil  1975*         addition  this  growth  has  made  possible 
a  well-balanced  program,  Inclxidlng  broad  support  for  fundamental  scientific 
effort  as  well  blb  strengthening  the  research  environment  and  capability 
of  Institutes  and  enlarging  the  resources  in  manpower  and  facilities  for 
the  fut\ire. 


Quality 

More  seriouB  have  been  charges  of  weuste  and  qualitative  deterioration 
in  our  programs.    These  allegations  I  reject  outright.    I  believe  the 
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qualitative  character  of  our  programs,  the  research  "being  conducted  under 
theni_,  and  the  use  of  the  funds  is  "both  reflective  of  emd  the  measure  of 
the  general  capability  of  American  biomedical  science.    It  is  no  better, 
and  no  worse  than  that.    The  overall  character  of  our  scientific  activities 
and  the  specific  projects  supported  are,  by  virtue  of  our  non-Federal  review 
and  advisory  system,  the  consequence  of  the  best  this  nation  has  to  offer 
in  the  way  of  scientific  evaluation  and  advice.    I  submit  that  we  can  do  no 
better.    The  charges  that  have  been  made  are  general,  without  any  substantive 
support,  and  most  generally  by  people  who  eore  ill-informed. 
Administrat  ion 

I  should  not  like  to  appear  to  argue  that  we  are  perfect.    We  are  not. 
Ve  have  faced  grave  ajid  complex  problems.    We  have  made  mistakes.  Being 
scientists  turned  administrators,  we  have  perhaps  been  more  concerned  and 
familiar  with  the  attributes  of  sound  science  than  efficient  administration. 
I  think  however  that  we  have  learned  a  good  deal.    In  the  past  two  years  we 
have  made  a  profound  effort  to  adapt  and  improve  oxir  administration  practices, 
OMT  organizational  framework,  our  policies  and  our  procedures  to  meet  the 
complexity,  magnitude  and  scope  of  our  present  program  activity.    In  brief 
ve  have  undertaken  to: 

1.  Provide  clear  guidelines  and  limits  on  the  use  of  grant 
funds  for  grantee  institutions,  investigators  and 

PHS  staff. 

2.  Establish  a  formal  structure  for  the  development  euid 
Issuance  of  grant  policy  and  procedure. 

3.  Substantially  strengthen  Internal  grants  administration. 
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BACKGROUND  INFORMATION  RELATING  TO  THE  FEDERAL  ROLE 
IN  THE  ADVANCEMENT  OF  THE  NATION'S  MEDICAL  RESEARCH 

Supplementary  Statement  of  the  Director 
of  the  National  Institutes  of  Health-^ 
Before  the  Subcommittee  on  Health  and  Safety 
of  the  House  Interstate  and  Foreign  Commerce  Committee 

April  1963 

The  National  Institutes  of  Health,  a  bureau  of  the  Public  Health 
Service,  seeks  to  promote  health  and  control  disease  through  research. 
To  accomplish  this  objective,  NIH  acquires  new  biomedical  information  in 
its  ovn  laboratories  and  through  a  much  larger  group  of  scientists  and 
physicians  supported  by  grants  and  fellowships.    Essential  to  this  objec- 
tive is  a  broad-scale  scientific  approach  to  the  mysteries  of  health  and 
illness  and  a  marshaling  and  development  of  results  for  attacks  on  specific 
disease  problems. 

Early  History  of  PHS  Research 

The  Public  Health  Service,  formerly  the  Marine  Hospital  Service, 
has  conducted  medical  research  since  1887,  when  a  laboratory  of  bacterio- 
logy was  established  at  Staten  Island,  New  York.    There,  Dr.  Joseph  Kinyoun, 
first  director  of  the  "Hygienic  Laboratory,"  applied  the  new  concepts  and 
techniques  of  European  bacteriological  science  to  problems  of  infectious 
disease.    The  laboratory  was  strategically  located.    Cholera,  smallpox, 
yellow  fever,  and  bubonic  plague  were  constant  national  hazards;  and  Dr. 
Kinyoun  was  able  to  demonstrate  the  cholera  organism  in  immigrants  to 
America.    He  made  several  study  tours  in  Europe,  and  did  much  to  introduce 

•^See  also  committee  print  containing  background  statement  on  Public  Health 
Service . 


into  the  United  States  the  nev  science  developed  by  Pasteur^  Koch^  Ehrlich^ 
Roux^  von  Behring,  Wasserman,  and  Metchnikoff . 

Thus^  at  the  turn  of  the  century,  the  Public  Health  Service,  through 
the  Hygienic  Laboratory,  vas  a  major  force  in  the  Nation's  scientific 
attack  upon  communicable  disease.    The  reorganization  Act  of  1902  (July  l) 
(P.L.  57-236)  authorized  the  Public  Health  and  Marine  Hospital  Service 
to  strengthen  and  expand  its  bacteriological  studies,  and  established  an 
advisory  board  of  experts  (today's  National  Advisory  Health  Council). 
The  Biologies  Control  Act  (P.L.  57-2^4),  passed  the  same  day,  gave  the 
Hygienic  Laboratory  authority  to  control  the  purity,  safety,  and 
potency  of  commercial  biologic  products,  a  function  now  performed  by  NIH's 
Division  of  Biologies  Standards.    During  this  period  notable  advances  vere 
made  in  the  production  and  application  of  diphtheria  antitoxin  and  small- 
pox vaccine . 

These  early  origins  of  the  research  function  of  PHS  vere  part  of  a 
broader  scene.    By  the  first  decade  of  the  twentieth  century,  medical 
research  support  in  this  country  had  assumed  its  characteristic  pattern 
of  diversity  of  sources.     Drug  houses  had  undertaken  chemical  investi- 
gations as  early  as  the  l860's  when  A.  C.  Abbott  of  Chicago  first  isolated 
pure  alkaloids  on  a  commercial  scale.     Private  organized  health  research 
began  with  the  founding  of  the  Johns  Hopkins  Medical  School  in  l893  and 
expanded  through  private  endowment.     The  Rockefeller  Institute  for  Medical 
Research,  McCormick  Institute  for  Infectious  Diseases,  and  Carnegie  Insti- 
tution of  Washington  were  among  the  first  large  private  contributors.  In 
190^^  the  voluntary  health  agency,  another  vehicle  for  private  giving  for 
health  purposes,  had  its  origin  in  the  National  Tuberculosis  Association. 


I 

Today  nearly  every  major  health  problem  is  represented  by  a  private  national 
agency  vhich  raises  funds  for  services  and  research. 

Medical  research  by  the  Federal  Government  can  be  traced  back  to  the 
Civil  War.    Expansion  of  the  Army  Medical  Department  established  the 
nucleus  of  the  Army  Medical  Museum  and  Library.    When  asked  to  list  some 
of  the  great  American  contributions  to  medical  science,  William  H.  Welch 
(1850-193^) ^  a  leader  in  the  development  of  medical  research  in  the  Nation's 
schools^  named  these:     anesthesia_,  discovery  of  insect  transmission  of  dis- 
ease, development  of  the  modern  public  health  laboratory,  and  the  Army 
Medical  Library  and  its  Index  Catalogue.     In  1956  this  library  vas  reestab- 
lished by  Act  of  Congress  (P.L.  84-9^1)  as  the  National  Library  of  Medicine, 
vithin  the  Public  Health  Service . 

Other  early  landmarks  in  Federal  support  of  medical  science  include 
the  National  Board  of  Health,  set  up  in  l879  on  recommendations  of  the 
American  Public  Health  Association  and  the  American  Medical  Association."*^ 
Although  the  National  Board  lasted  only  three  years,  it  vas  a  prototype 
of  Federal  research  activity  to  be  undertaken  at  a  more  propitious  time. 
It  sent  scientists  to  Cuba  to  study  yellov  fever,  compiled  vital  statis- 
tics, and  made  research  grants. 

Even  in  this  brief  sketch  of  the  early  origins  of  American  medical 
research,  it  is  important,  I  believe,  to  give  recognition  to  an  extra- 
ordinary man,  a  giant  in  his  time  vho  vas  directly  involved  in  each  of 
the  events  I  have  mentioned  and  vho,  in  addition,  exerted  a  profound 
influence  upon  the  course  of  the  Nation's  development  in  medicine.  This 
man  vas  John  Shav  Billings,  an  officer  of  the  medical  corps  of  the  Army. 
It  vas  Dr.  Billings  vho,  at    the  req.uest  of  the  Secretary  of  the  Treasury, 

*U.S.  Statutes  a?bTarge,  Vol.  20,  Chap.  202,  p.  kQk. 
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made  the  study  that  resulted  in  the  reorganization  of  the  Marine  Hospital 
Service  in  the  post-Civil  War  period  and  recommended  the  establishment  of 
the  Commissioned  Officer  Corps  for  its  administration.    Dr.  Billings  vas 
founder  and  first  librarian  of  the  Army  Medical  Library  and  initiated 
its  major  bibliographic  instruments^  the  Index  Catalogue  and  Index  Medl- 
cus.    Dr.  Billings  was  engaged  by  the  trustees  of  John  Hopkins  University 
to  plan  the  medical  school  and  hospital  of  the  university,  which  consti- 
tuted a  landmark  concept  in  medical  education.     It  was  he  who  recruited 
as  the  core  of  the  illustrious  faculty  of  that  school  Drs.  William  Welch 
and  William  Osier.    Dr.  Billings  served  as  a  member  of  the  National  Board 
of  Health  during  its  brief  existence,  and  was  largely  responsible  for 
the  farsighted  scientific  approach  of  that  experimental  venture  in  a 
national  organization  for  health. 

I  think  it  important  to  note  here  that  the  period  at  the  close  of 
the  19th  century  and  the  beginning  of  the  20th  was  one  in  which  an  impres- 
sive record  of  scientific  accomplishment,  exemplified  by  the  work  of  Reed, 
Gorgas,  Kinyoun,  and  Billings,  was  achieved  under  the  aegis  of  the  Federal 
Government.    Here  began  the  tradition  of  excellence  which  has  characterized 
Federal  activity  in  medical  science  to  this  day. 

Thus  the  turn  of  the  century  reveals  medical  science  activity  in 

both  private  and  public  laboratories,  with  support  from  industrial, 

philanthropic,  and  governmental  sources.     Private  funds  substantially 

exceeded  public.    The  Rockefeller  Institute  for  Medical  Research, 

originally  endowed  with  $60  million_,  was  spending  upward  of  $200,000 

the 

annually  by  1920,  as  compared  with  $3^,000  for  research  that  year  by/Public 
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Health  Service.     It  may  be  noted  that  the  leading  causes  of  death  at  the 
ttirn  of  the  century  vere  pneumonia- influenza  and  tuberculosis--both  communi- 
cable diseases  and  both  plainly  vithin  the  scope  of  public  health  authority. 

From  1900  until  World  War  I--the  "Progressive  Era"--science  was  increa- 
singly applied  to  national  problems  emerging  from  rapid  industrialization. 
Teddy  Roosevelt  espoused  conservation  and  health.    The  Food  and  Drug  lavs 
vere  enacted.     Specific  research  authority  for  the  Public  Health  Service 
vas  legislated  by  the  Congress.    But  the  period  saw  some  diminution  of 
research  in  Federal  programs,  largely  as  a  result  of  the  rise  of  founda- 
tions and  universities  with  broad  research  missions.    The  Rockefeller 
Foundation  contributed  generously  to  the  application  of  earlier  govern- 
ment discoveries  in  hookworm  and  yellow  fever,  while  the  Carnegie  Insti- 
tution launched  collaborative  research  and  project  grants. 

World  War  I  brought  the  Federal  Government  back  into  science,  under 
the  guidance  of  the  National  Research  Council,  which  became  an  important 
negotiator  if  not  dispenser  of  funds.    The  Government  was  active  in  war- 
related  research,  from  ordnance  to  public  health,  from  submarine  detection 
to  food  production.    Then,  with  the  war  over.  Government  expenditures  for 
research  and  development  fell.    The  Public  Health  Service  retained  a 
Division  of  Venereal  Diseases,  born  of  the  wartime  Chamberlain-Eahn  Act 
(P.L.  65-193)^  and  the  Hygienic  Laboratory  continued  its  small  program  of 
fundamental  investigation,  gaining  greater  recognition  in  1930  through 
its  designation  by  Act  of  Congress  (P.L,  71-251)  as  the  National  Institute 
of  Health.    The  great  depression  of  the  thirties,  however,  was  devastating 
to  private  and  public  research  alike,  and  another  decade  was  to  pass  before 
the  Public  Health  Service  could  undertake  major  steps  in  a  new  direction. 


This  vas  the  study  of  chronic  degenerative  diseases ,  spearheaded  by 
the  National  Cancer  Act  of  I937  (P.L.  T5-2H).    The  Public  Health  Service 
(so  called  since  I912)  had  early  recognized  the  importance  of  these  diseases, 
which  vere  nov  assuming  a  dominant  position  in  morbidity  and  mortality. 
Gains  in  health  since  I9OO  were  predominantly  against  infectious  diseases, 
many  of  which  take  their  greatest  toll  in  infancy  and  youth.    As  a  result 
the  average  life  span  progressively  lengthened.    More  people  were  reaching 
maturity  and  old  age,  with  a  resulting  increase  in  disability  and  death 
from  chronic  diseases,  such  as  heart  disease,  cancer,  and  strokes. 

Between  1937  and.  the  end  of  World  War  II,  the  Public  Health  Service 
research  programs --other  than  those  directly  concerned  with  disease  con- 
trol--were  reestablished  at  the  National  Institute  of  Health,  in  new 
laboratories  erected  on  land  donated  to  the  Public  Health  Service  at 
Bethesda,  Md.     In  19^^,  through  the  Riblic  Health  Service  Act  (P.L.  78-^10), 
broad  authority  was  provided  for  the  conduct  and  support  of  research  and 
research  training.    These  events,  the  Cancer  Act,  the  new  facilities  at 
Bethesda,  and  the  modification  and  extension  of  statutory  authority  set 
the  stage  for  the  major  developments  of  the  postwar  period. 

The  National  Cancer  Institute  seized  as  a  prototype  for  other  Insti- 
tutes established  to  increase  fundamental  knowledge  of  the  major  diseases. 
It  was  authorized  not  only  to  conduct  research,  but  to  make  research 
grants  to  scientists  in  non-Federal  institutions  and  to  support  research 
training.     Cancer  research  grants  were  first  awarded  in  1937^  fellowships 
the  following  year,  and  training  grants  to  schools  in  19^7.    The  National 
Heart  Institute  was  created  in  19^8  (P.L.  8O-655)  to  investigate  diseases 
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of  the  cardiovascular  system^  by  far  the  leading  cause  of  death  at  mid- 
century;  and  the  National  Institute  of  Dental  Research  vas  established 
(P.L.  8O-855)  "to  apply  basic  medical  science  to  the  most  prevalent  of  the 
chronic  disorders.     The  following  year  the  mental  hygiene  program  of  PHS, 
created  by  the  Mental  Health  Act  of  19^4-6  (P.L.  79-^87)^  -was  transferred 
to  NIH  and  expanded  to  become  the  National  Institute  of  Mental  Health. 
In  19^8  the  National  Institute  of  Health,  by  virtue  of  the  broadened  scope 
of  its  activities,  vas  renamed  the  National  Institutes  of  Health  (PoL.  80-655)' 

Another  significant  event  in  the  development  of  NIH  programs  grev 
out  of  the  transfer  of  research  grants  in  the  medical  sciences  at  the  time 
of  the  discontinuance  of  the  wartime  Office  of  Scientific  Research  and 
Development.     These  grants  became  an  NIH  responsibility,  and  were  extended 
to  provide  much-needed  support  of  general  biomedical  investigations,  con- 
stituting the  origin  of  a  program  of  major  importance  in  the  general  medi- 
cal and  related  sciences. 

Postwar  Development  of  NIH 

Hiroshima  and  Nagasaki  imprinted  indelibly  the  significance  of  science 
on  the  public  mind.    The  discovery  of  three  groups  of  drugs--the  sulfona- 
mides, the  antibiotics,  and  the  antimalarials- -also  had  a  far-reaching  ^ 
influence.     Increased  recognition  of  the  potential  of  science  led  to  its 
support  at  a  new  order  of  magnitude.     Important  consequences  were  the 
creation  of  the  Atomic  Energy  Commission  (19^6)  and  the  National  Science 
Foundation  (1950) .     It  is  also  significant  that  private  support  of  medi- 
cal research  continued  to  rise  after  World  War  II,  increasing  threefold 
between  19^7  and  1957*    This  is  largely  attributable  to  the  increase  in 
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research  opportunity  and  the  mutually  stimulating  effect  of  private  and 
Federal  effort  applied  to  the  urgent  problems  of  chronic  disease. 

At  the  mid-century  mark,  PHS  research  authority  was  again  increased 
by  the  "Omnibus  Act"  (P.L.  8I-692),  which  extended  NIH  to  encompass  most 
of  the  major  diseases  of  our  time.    The  National  Institute  of  Arthritis 
and  Metabolic  Diseases  vas  formed  from  a  nucleus  of  earlier  laboratories, 
and  the  National  Institute  of  Neurological  Disease  and  Blindness  vas  created. 
In  1953  "ttie  Clinical  Center,  a  5l6-bed  research  hospital,  vas  opened  at 
Bethesda  headquarters,  permitting  all  the  Institutes  to  expand  their  study 
of  patients.    Two  years  later  a  reneved  avareness  of  the  problem  of  virus- 
induced  infectious  diseases  and  the  probability  of  their  conquest  by  vac- 
cines, emphasizing  associated  regulatory  responsibilities,  resulted  in  a 
regrouping  and  expansion  of  activities  under  the  titles  National  Institute 
of  Allergy  and  Infectious  Diseases  and  Division  of  Biologies  Standards. 

Throughout  this  period  of  development,  the  need  to  increase  medical 
research  resources--facilities  and  personnel- -had  become  increasingly 
apparent.    By  1955  appropriations  for  NIH  grant  and  training  avard  pro- 
grams vere  tvice  those  for  the  direct  operations.    The  folloving  year  a 
major  nev  resource  program  vas  instituted  by  the  Health  Research  Facilities 
Act  (P.L,  8^-835)^  a  program  of  matching  grants  for  research  construction 
(extended  by  P.L.  8^-777,  87-395,  and  87-838).    Thus,  in  fiscal  1957. 
30  percent  of  NIH  funds  vere  budgeted  for  research  training  and  construc- 
tion in  schools  and  other  non-Federal  institutions.     Today  the  Nation  is 


reaping  the  rewards  of  this  investment  through  a  larger  pool  of  skilled 
investigators  vorking  in  a  much  improved  environment. 

The  year  1957  marked  a  turning  point  in  NIH  programs .     Three  important 
facts  had  become  manifest.    First^  that  the  problems  of  chronic  disease^ 
both  in  human  and  economic  terms had  reached  critical  proportions.  Second, 
that  ample  research  opportunity  existed  for  a  much  more  agressive  attack 
on  those  problems.    And  third,  that  the  only  adequate  source  of  the  funds 
that  vould  be  needed  for  such  an  attack  was  the  Federal  Government.  Accor- 
dingly, Congress  made  appropriations  to  NIH  that  were  roughly  double  the 
previous  year^'s  sum.    Substantial  increases  have  been  made  each  subsequent 
year,  and  the  budget  for  fiscal  I963  totals  $931  million.    About  75  percent 
of  this  is  awarded  in  grants  for  research  projects,  training,  and  construc- 
tion. 

Where  does  NIH  stand  at  present  in  relation  to  other  sources  of  medi- 
cal research  support?    NIH  conducts  or  supports  ^0  percent  of  the  Nation's 
health  and  health-related  research.     Other  agencies  of  the  Federal  Govern- 
ment account  for  another  22  percent,  and  private  sources  for  the  remaining 
38  percent.     Industry  is  the  largest  private  contributor  (25  percent).  A 
considerable  increase  in  private  spending  has  accompanied  the  growth  of 
Federal  research  programs  in  recent  years.    Total  private  support  has 
doubled  since  1957*    Whereas  the  physical  sciences  are  supported  almost 
exclusively  by  the  Federal  Government,  the  life  sciences  continue  to  draw 
support  from  multiple  sources.    And  if  the  Nation's  medical  research  expen- 
diture, roughly  $1  billion  in  I96I,  is  compared  with  all  research  and 
development,  it  will  be  seen  to  have  kept  pace,  remaining  since  1950  at 
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5  to  8  percent  of  the  total. 

The  development  of  NIH  in  the  1960's  has  been  characterized  by  two 
major  trends.    The  first  is  the  extension  of  support  to  non-Federal  insti- 
tutions in  form£  enabling  them  to  develop  the  research  environment.  Speci- 
fically, they  have  been  able  to  create  special  resources  such  as  clinical 
research  centers;,  to  expand  career  opportunities  in  research,  and  to  augment 
their  administrative  capacity.    The  second  trend  consists  in  an  internal 
reorganization  to  provide  for  better  management  of  sizable  support  programs. 
This  has  included  the  creation  of  a  Division  of  Research  Facilities  and 
resources  (I962),  the  establishment  of  two  new  Institutes- -General  Medical 
Sciences  and  Child  Health  and  Hioman  Development  (1963)(P.L.  87-838)--  and 
strengthening  of  program  direction.    Under  authority  of  the  International 
Health  Research  Act  of  I960  (P.L.  86-610),  international  research  activi- 
ties have  been  concentrated  and  broadened  through  the  Office  of  the  NIH 
Director. 

The  Significant  Accomplishment 

It  is  difficult  to  assess  the  accomplishment  of  a  single  institution 
in  the  field  of  medical  science,  particularly  when  its  support  and  leader- 
ship extend  to  a  large  portion  of  the  total  activity.    Even  accomplishments 
in  the  intramural  operation  are  seldom  quite  separate  from  the  broader 
scientific  and  medical  movement.     It  is  possible,  however,  to  assert  that 
NIH  contributed  in  a  major  way  to  the  attack  on  broad  health  problems  that 
marked  certain  phases  of  our  Nation's  history. 

Epidemic  diseases  characterized  one  such  phase.    Advances  in  the  pre- 
vention and  treatment  of  diphtheria,  typhus,  and  tularemia  were  among  early 
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PHS  contributions.    The  conquest  of  nutritional  deficiency  diseases,  another 
important  phase  of  the  public  health  movement  in  this  country,  is  typified 
by  Joseph  Goldberger's  discovery  of  the  cause  and  cure  of  pellagra  (1915- 
1923).    The  1930 's  opened  nev  opportunities  through  biochemistry,  and  the 
diseases  resulting  from  internal  chemical  disorders --the  metabolic  diseases 
--came  under  attack.    Early  in  the  postwar  period,  biochemical  approaches 
to  cancer,  heaxt  disease^,  and  mental  illness  vere  undertaken  by  NIH  scien- 
tists.   More  recently  it  has  become  possible  to  study  diseases  at  the  molec- 
ular level,  defining  aberrations  in  precise  chemical  terms.  Contributions 
are  being  made  to  the  understanding  of  such  fundamental  phenomena  as 
allergy,  virus-cell  interaction,  and  the  genetic  control  of  life  processes. 

In  more  specific  term^,  some  pre -World  War  II  achievements  of  NIH 
vhich  stand  out  in  historical  perspective  are  as  follows: 

•  Explanation  of  the  cause,  spread,  and  prevention  of  hookworm  disease. 

•  Discovery  of  the  cause  and  transmission  of  tularemia,  and  demonstra- 
tion (postwar)  of  successful  treatment  by  streptomycin. 

«  The  discoveries  that  pellagra  and  aribof lavinosls,  diseases  often 
confused  clinically,  respond  promptly  to  small  daily  doses  of  B  vitamins. 
t>  Development  of  a  typhus  vaccine. 

o  Development  of  a  vaccine  for  Rocky  Mountain  spotted  fever. 

•  Establishment  of  fluoridation  effects  and  water  fluoridation  levels 
for  preventing  dental  caries. 

Major  accomplishments  of  the  World  War  II  period,  in  which  NIH  and 
several  other  organizations  participated,  included  the  clinical  evaluation 
of  chemical  compounds  useful  in  the  suppression  of  malaria.  Chloroquine 
and  XDther  drugs  emerged  in  time  to  be  of  great  value  in  the  treatment  of 
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American  soldiers.    Malaria  is  a  continuing  interest  of  NIH^  and  recent 
nev  findings  will  be  described  in  the  pages  ahead. 

Some  outstanding  accomplishments  of  the  postwar  period  are  as  follows: 

•  Treatment  of  choriocarcinoma,  a  usually  fatal  tumor,  with  the  drug 
methotrexate — resulting  in  extensive  remissions  and  demonstrating  clini- 
cally that  a  solid  cancer  can  be  controlled  by  chemotherapy. 

•  Synthesis  of  valuable  pain-relieving  drugs  such  as  phenazocine,  which 
is  more  effective  and  less  addicting  than  morphine. 

0  Identification  of  a  virus  which  induces  a  wide  variety  of  tumors  in 
different  species  of  animals^  and  preparation  of  an  effective  anti-serum 
which  prevents  these  tumors  in  hamsters. 

•  Isolation  of  several  viruses  which  cause    leukemia  in  mice. 

•  Technique  for  catheterizing  the  inaccessible  left  chambers  of  the 
heart,  as  an  aid  to  the  diagnosis  of  congenital  heart  defects. 

c  Method  for  rapid  laboratory  diagnosis  of  influenza,  based  on  virus- 
induced  climping  and  adsorption  properties  of  blood. 

«  Technique  for  detecting  abnormal  openings  between  the  left  and  right 
chambers  of  the  heart,  a  common  congenital  defect,  through  use  of  a  tracer, 
the  radioactive  gaB  krypton  85. 

•  Rapid  colorimetric  test  for  malignant  carcinoid,  a  tumor  often  charac- 
terized by  overproduction  of  a  blood-pressure -affecting  homione,  serotonin. 

«  Identification  of  the  metabolic  defect  resulting  in  galactosemia,  a 
condition  in  which  milk  is  poisonous,  and  a  simple  test  for  application  to 
infants . 

•  Discovery  of  the  principal  enzyme  system  by  which  the  emergency 
hormone  epinephrine  (adrenaline)  and  its  relative,  norepinephrine,  are 
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inactivated  after  use  in  the  body. 

•  Clarification  of  the  chemical  transmission  of  inherited  characteris- 
tics— "cracking  of  the  genetic  code." 

NIH  Research  Highlights  of  I962 

Accomplishments  of  NIH  scientists  and  grantees  during  the  past  year 
reveal  that  the  fundamental  investigations  of  the  postvar  period  are  now 
yielding  important  results  in  such  formerly  inaccessible  fields  as  cancer 
causation  and  treatment,  high  blood  pressure,  mental  retardation,  inborn 
errors  of  metabolism.    A  selection  of  outstanding  achievements  from  among 
the  thousands  of  projects  supported  can  be  no  more  than  suggestive.  The 
following  brief  review,  however,  will  indicate  the  variety,  scope,  and 
depth  of  present-day  research  operations,  and  will  illustrate  the  areas 
of  emerging  opportunity  that  are  receiving  intensive  stimulation  and  attack. 

Two  lines  of  research  in  cancer  have  held  sufficient  promise  to  warrant 
the  creation  of  special  task  forces,  which  will  mobilize  resources  and  stimu 
late  investigative  effort.    The  first  of  these  groups  is  concerned  with 
leukemia  therapy,  the  second  with  viruses  as  possible  causes  of  human  cancer 

In  recent  years  the  lifespan  of  patients  with  acute  leukemia  has  been 
extended  through  use  of  drugs,  blood  transfusions,  and  other  techniques. 
One  of  the  more  serious  problems  is  bleeding,  over  which  we  have  gained 
almost  complete  control  through  transfusion  of  blood  platelets.    A  similar 
technique  developed  during  the  past  year  makes  use  of  granulocyte  trans- 
fusion in  leukemia  cases  to  combat  overwhelming  infections  with  a  specific 
microbe  which  does  not  respond  to  other  treatment.     In  clinical  chemotherapy 
studies,  two  more  drugs  were  found  effective  against  some  types  of  leukemia. 


One  is  vincristine,  an  extract  of  the  periwinkle  plant  developed  by  Eli 
Lilly  and  Company,  and  the  other  is  cyclophosphamide,  synthesized  in  Ger- 
many.   These  drugs  expand  the  arsenal  of  agents  that  can  be  used  in  combina- 
tion or  in  sequence  to  induce  remissions  in  acute  leukemia  of  childhood. 

Promising  results  vere  also  obtained  with  the  drug  Methyl-GAG  against 
acute  myelogenous  leukemia  in  adults.* 

The  possibility  that  viruses  may  cause  human  cancer  has  been  recognized 
since  the  demonstration  of  a  chicken  tumor  virus  in  I908.     One  by  one  virus 
cancers  vere  discovered  in  other  species--birds,  frogs,  rodents.    But  the 
viruses  seemed  highly  specific  for  particular  species  and  types  of  tumor. 
Then,  in  1957^  NIH  investigators  identified  the  polyoma  virus  in  mice  and 
extended  its  cancer -causing  ability  to  a  variety  of  tumors  in  several  species. 
This  greatly  stimulated  the  search  for  a  cancer  virus  in  humans.     In  a  con- 
certed effort  to  expand  this  field,  both  at  NIH  and  through  support  programs, 
the  Virology  Research  Resources  Branch  is  working  to  develop  experimental 
animals,  viral  diagnostic  agents,  and  other  tools.    The  human  Cancer  Virus 
Task  Force  is  seeking  answers  to  important  research  questions.    Last  year 
NIH  scientists  made  another  major  contribution  to  this  inquiry  in  their 
isolation  of  a  virus  that  causes  leukemia  and  red  cell  proliferation  in  mice. 

Heart  research  conducted  and  supported  by  ITIH  progressed  on  two  levels 
--basic  studies  on  the  cardiovascular  system  and  its  function,  and  studies 
on  the  application  of  fundamental  knowledge  to  clinical  problems.  A 
remarkable  finding  was  reported  during  the  year  by  grantees  at  the  South- 
western Medical  School,  University  of  Texas.    When  rats  were  subjected  to 

■^Methyl-GAG  was  originally  synthesized  in  1957  "by  Frederic  A.  French  at 
Mr.  Zion  Hospital,  San  Francisco,  Calif. 
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various  diets^  hormones,  or  the  drug  chlorothiazide  throughout  pregnancy, 
their  young  later  developed  a  form  of  high  blood  pressure  closely  resem- 
bling essential  hypertension  in  man.    This  may  contribute  to  the  under- 
standing of  prenatal  influences  in  determining  patterns  of  disease. 

NIH  scientists  continued  to  study  a  spectrum  of  blood-pressure-lov - 
ering  drugs.     In  previous  years  NIH  reported  on  a  new  drug,  alpha-methyl 
DOPA,  developed  by  Merck  Sharp  &  Dohme,  vhich  lovers  high  blood  pressure 
in  a  significant  proportion  of  patients.    Additional  experience  vith  this 
compound  indicates  that  it  is  useful  both  in  malignant  and  less  rapidly 
advancing  types  of  hypertension.    This  valuable  drug,  already  sold  com- 
mercially in  England,  vas  recently  placed  on  the  market  in  this  country. 

It  appears,  hovever,  that  additional  compounds  vill  be  needed  to  con- 
trol high  blood  pressure  in  all  patients.    There  are  several  biochemical 
processes  concerned  vith  the  production  or  release  vithin  the  body  of 
chemical  compounds,  vhich  probably  have  a  great  deal  to  do  vith  the  causa- 
tion of  hypertension.     Scientists  are  already  vorking  on  compounds  that 
inhibit  specific  enzymes  involved  in  these  biochemical  syntheses. 

One  or  tvo  results  in  mental  health  research  vill  illustrate  the 
impressive  progress  being  made  in  that  field.     Grantees  at  Western  Reserve 
University,  revieving  early  school  records  of  adult  schizophrenics, 
found  that  intelligence  had  declined  markedly  long  before  the  psychosis 
vas  detected.    The  I.Q.  of  children  vho  later  became  schizophrenic  had 
dropped  an  average  of  ten  points  betveen  the  second  and  sixth  grades. 
It  is  hoped  that  this  finding  can  be  used  broadly  as  an  aid  to  detection 


of  incipient  mental  illness. 

In  metabolic  studies  at  NIH,  a  rapid  .and  sensitive  method  was  deve- 
loped for  detecting  narcotics  and  other  dr*ugs  in  the  urine.     The  method 
employs    thin-layer  chromatography  for  rapid  identification  of  various 
organic  compounds^  such  as  morphine  and  barbiturates.     It  vill  undoubtedly 
facilitate  studies  nov  under  "way  in  many  large  cities  on  recidivism  in 
narcotics  addicts. 

Basic  studies  in  the  genetic  control  of  metabolism,  or  body  chemis- 
try, have  been  yielding  results  of  clinical  significance  over  the  past 
several  years.    The  molecular  diseases--so  called  when  the  inborn  error 
of    metabolism  can  be  described  in  definitive  chemical  terms--include 
phenylketonuria,  or  PKU.     This  is  a  disease  that  can  lead  to  mental  retar- 
dation through  the  body's  inability  to  utilize  phenylalanine,  a  consti- 
tuent of  protein.    While  we  now  know  that  a  diet  low  in  this  substance 
can  protect  the  afflicted  child's  brain,  it  has  not  been  clear  just  how 
long  this  exacting  diet  must  be  maintained.    Last  year  NIH  grantees  at 
the  University  of  Colorado  Medical  Center  found  that  patients  may  out- 
grow their  need  for  the  diet  by  the  age  of  four. 

The  detection  and  dietary  treatment  of  PKU  have  been  developed  to 
the  point  where  control  of  the  disease  would  seem  practical.    NIH  has 
launched  a  five-year  program  to  demonstrate  the  detection  of  PKU  and  pre- 
vention of  its  effects. 

Basic  studies  by  grantees  at  the  University  of  Maryland  Medical 
School  have  thrown  light  on  another  hereditary  disease,  cerebromacular 
degeneration.    The  disease  affects  the  eyes  and  brain  of  children  at 
about  the  age  of  six,  resulting  in  blindness,  mental  retardation,  and 
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usually  death.    Biochemical  studies  have  disclosed  that  the  patient  and 
close  relatives  have  an  abnormal  kidney  function  indicating  inability  to 
handle  certain  amino  acids-    It  is  basic  research  of  this  type  that  gives 
the  best  hope  today  of  progress  against  the  vast  problem  of  mental  retar- 
dation--a  problem  of  multiple  and  complex  causes^  calling  for  a  methodical, 
diversified,  and  very  fundamental  attack. 

In  discussing  metabolic  disorders,  the  field  of  diabetes  comes  to 
mind  as  one  in  vhich  several  significant  findings  were  made  last  year. 
In  a  long-term  study  by  an  WER  grantee  of  Boston  City  Hospital,  over 
20,000  vomen  have  been  tested  i'or  glucose  tolerance  vhile  under  prenatal 
care.    A  high  Incidence  of  abnormal  glucose  tolerance  was  found  (confirming 
earlier  studies  by  other  workers).    Continued  observation  of  patients  with 
this  condition  revealed  that  28  percent  developed  diabetes  mellitus  within 
five  and  a  half  years  of  delivery.    This  suggests  that  pregnancy  provides 
a  unique  opportunity  for  the  study  and  possible  detection  of  latent  diabetes 

Grantees  at  the  Joslin  Clinic  in  Boston  have  devised  a  test  for 
detecting  prediabetic  individuals  before  they  develop  an  abnormal  glucose 
tolerance.    The  test  involves  photography  of  conjunctival  blood  vessels 
and  electron  microscopy  of  tissue  from  the  ear  lobe.     One  objective  in 
these  studies  is  to  learn  whether  diabetes  and  subsequent  complications 
can  be  averted  through  early  treatment. 

One  other  result,  which  seems  particularly  promising,  will  illustrate 
the  continued  progress  being  made  in  the  field  of  infectious  disease. 
Since  November  I96I  NIH  investigators  have  been  testing  an  experimental 
Parke-Davis  drug,  DI-501?  against  malaria  in  prison  volunteers.    A  single 
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injection  has  protected  the  volunteers  for  a  year  against  infection  from 
repeated  bites  by  malarial  mosquitoes.    This  is  nearly  ten  times  as  long 
as  the  protection  conferred  by  conventional  agents.     If  these  results  are 
borne  out  in  field  trials,  we  will  have  a  potent  new  weapon  against  mala- 
ria— at  a  time  when  resistance  to  the  known  synthetic  drugs  is  becoming 
a  critical  problem. 

These  accomplishments  of  I962  are  typical  of  the  more  dramatic  results 
that  NIH  and  its  sponsored  laboratories  and  clinics  are  producing.     It  is 
gratifying  that  further  advances  may  be  expected  along  the  same  lines. 
The  15,000  research  projects  supported  by  NIH  in  more  than  1,000  institu- 
tions, as  well  as  the  studies  of  3^000  professional  and  scientific  workers 
at  NIH  itself,  are  prolific  sources  of  new  knowledge,  and  will  surely 
yield  a  constant  flow  of  findings  applicable  in  medical  and  public  health 
practice.    Moreover,  many  new  research  approaches  and  techniques--bio- 
mathematics,  physical  biology,  and  bioengineering,  to  name  a  few--  are 
extending  the  capabilities  of  science  at  a  rapid  pace.    There  can  be 
no  doubt  that  the  potential  for  scientific  productivity  is  higher  today 
than  ever  before. 

This  potential  rests  to  a  large  extent  on  a  framework  of  sound 
relationships  within  the  scientific  and  academic  communities.    NIH  pro- 
grams and  policies,  grounded  in  national  law,  have  progressively  forged 
and  reinforced  those  relationships.    The  grant-making  system  of  the 
Public  Health  Service,  for  example,  with  its  utilization  of  expert 
advice  by  non-Federal  consultants  serving  at  both  the  scientific 
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and  policy-forming  levels,,  has  gained  the  respect  and  admiration  of  the 
entire  scientific  vorldo    Efforts  are  now  "being  made  to  gird  this  frame- 
work for  an  extended  period  of  productivity  at  adequate  levels  of  support 

Factors  Influencing  Past  Development 

It  may  be  seen  from  the  foregoing  review  that  the  development  of 
Public  Health  Service  research  programs  has  been  shaped  by  the  interac- 
tion of  many  trends  and  influences.    The  paramount  factor  has  been  the 
health  problem  itself ^  with  its  own  modulation  from  diseases  predomin- 
antly communicable  to  those  heavily  weighted  by  chronic  and  degenera- 
tive disorders.    Although  health  problems  have  always  plagued  and  bur-- 
dened  mankind^  a  systematic  attack  upon  them  awaited  the  advance  of  civi- 
lization, institutions,  and  science  to  the  necessary  level  of  organi- 
zation and  competence.    Thus  a  second  inf luence--to  focus  upon  the  state 
of  the  art--is  often  called"research  opportunity," 

We  have  seen  how  the  exigency  of  communicable  disease  and  the  state 
of  bacteriological  science  converged  in  the  latter  19th  century  to  make 
possible  a  successful  public  health  movement  in  this  country.  Tradition 
and  economic  structure    dictated  that  private  philanthropy  should  be  the 
main  source  of  funds  for  the  essential  research  behind  this  effort.  The 
Public  Health  Service,  however,  established  its  own  tradition  of  a  paral- 
■'■^l  ,  often  complementary  effort  meeting  the  highest  standards  of  aca- 
demic and  private  operations.     Its  laboratory  and  field  programs  pio- 
neered   in  the  fundamental  research  through  which  nutritional-deficiency 
and  epidemic  diseases  have  been  virtually  eradicated. 

The  1930 's  and  '^O's  brought  revolutionary  advances  in  basic  science 
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Among  the  most  important  innovations  were  the  techniq_ues  for  tracing 
chemical  reactions  within  tissues.  ,    These  permitted  the  pre- 

cise study  of  enzymes,  which  are  necessary  catalysts  for  these  reactions 
in  all  living  things,  and  the  tracing  of  metabolites,  or  chemical  currency 
of  the  life  processes.    The  latter  work  has  been  greatly  furthered  by  ra- 
dioactive isotopes,  a  byproduct  of  atomic  research.    These  techniques 
alone,  in  the  hands  of  competent  workers,  would  have  sufficed  to  advance 
the  life  sciences  far  beyond  the  most  optimistic  hopes  at  the  turn  of  the 
century.    In  addition  to  these  techniques,  however,  many  precise  instru- 
ments and  processes,  such  as  the  electron  microscope  and  chromatography, 
have  equipped  the  fundamental  investigator  with  formidable  tools  for 
probing  the  unknown. 

These  techniques  and  tools  have  enabled  the  various  branches  of  the 
life  sciences  to  advance  their  frontiers --anatomy  into  histology,  or  the 
architecture  of  tissues;  physiology  into  the  physico-chemical  basis  of 
body  functions;  genetics    into  the  fundamental  molecular  dynamics  of  hered- 
ity.     In  addition,  it  is  now  possible  to  relate  brain,  mind,  and  behavior; 
to  learn  the  mechanics  of  drug  action;  and  to  understand  the  fundamental 
processes  of  disease  as  departures  from  norms  explainable  in  basic  terms. 
There  has  been,  in  general,  a  broadening  in  scope  and  a  deepening  in  pene- 
tration of  the  medical-science  attack.. 

One  aspect  of  this  development  has  been  the  application  of  disci- 
plines from  other  fields  of  science.    Mathematics,  electronic  data  pro- 
cessing, physics,  engineering,  economics,  and  the  behavioral  sciences  are 
all  being  applied  fruitfully  to  problems  in  the  health  field. 
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The  progressive  broadening  of  the  Federal  role  in  medical  research 
has  resulted  from  several  factors.    One  is  a  general  change  in  the  econo- 
mic picture  which  makes  it  no  longer  feasible  for  private  philanthropy 
to  bear  the  major  share  of  the  cost.    Another  is  the  enlightened  aspira- 
tion of  the  Congress  to  utilize  every  opportunity  to  bring  the  benefits 
of  modern  science  to  the  people.    Another  is  the  availability  of  a  frame- 
work— namely^  the  advisory  structure  and  administrative  capability  of 
NIH--which  permits  the  expansion  and  application  of  the  Nation's  research 
potential,    strong  today  in  academic  and  other  institutions.    And  still 
another  is  the  endorsement  of  public-spirited  leaders,  Federal  and  non- 
Federal  alike,  who  view  public  support  as  a  necessary  complement  to 
private  effort  in  the  tremendous  task  ahead.    These  are  some  of  the  rea- 
sons for  the  growth  in  Federal  support  of  medical  research  from  $28  mil- 
lion to  $973  million  annually  since  World  War  II.    And  the  expansion  of 
non-Federal  support,  from  $60  million  to  $577  million  over  the  same  per- 
iod, is  testimony  to  the  viability  and  cooperative  nature  of  the  total 
enterprise  in  which  NIH  so  prominently  shares. 

The  change  in  the  Federal  role  has  been  more  than  one  of  expansion. 
Through  successive  Acts  of  Congress,  the  research  programs  of  the  Public 
Health  Service  have  progressed  from  limited  support  of  ongoing  medical 
research  to  purposeful  expansion  of  national  research  capacity  in  the 
health  sciences.    This  has  been  effected  through  the  training  of  research 
workers  at  all  levels  of  higher  education,  the  construction  and  improve- 
ment of  research  facilities,  general  institutional  support,  the  develop- 
ment of  certain  limited  and  regional  resources,  the  opening  of  new  fields 
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of  investigation_,  the  seizing  of  research  opportunities  in  foreign  coun- 
tries, and  the  encouragement  of  ancillary  activities  such  as  conferences 
and  translations  of  the  scientific  literature. 

Throughout  this  endeavor  to  expand  research  potential,  there  has 
been  a  studied  effort  to  adapt  the  support  to  broad  needs  of  investi- 
gators, research  programs,  and  institutions.    A  natural  consequence  has 
been  an  involvement  vith  institutions  as  such,  particularly  universities, 
in  a  vay  that  places  additional  responsibilities  upon  the  Service  in  the 
administration  of  its  support  programs. 

Provision  for  Future  Research 

The  further  advancement  of  medical  research  and  the  biomedical 
sciences  presents  several  major  needs,  some  of  which  vill  require  inten- 
sive study,  program  development,  and  perhaps  new  legislation.    A  para- 
mount consideration,  already  mentioned  above,  is  the  need  for  extension 
of  resources.    The  Nation's  plant  for  research,  teaching,  and  communication 
of  results  in  the  search  for  new  knowledge  of  health  and  disease  should 
be  expanded  if  medical  research  is  to  attain  a  level  commensurate  with 
the  health  problem  and  research  potential.     This  is  not  a  need  that  may 
be  viewed  apart  from  the  Nation's  broader  demand  for  physicians,  scientists, 
and  other  professional  and  technical  workers.     It  must  be  approached  within 
a  broad  context  of  national  requirements  and  priorities,  calling  for  a 
national  policy  concerning  the  health  services,  medical  science,  and 
research  and  development  in  general. 

Looking  ahead  to  1970,  an  estimate  of  $3  billion  for  total  national 
expenditures  for  medical  research  has  been  widely  accepted.     Such  an 


23 

estimate  is  not  a  proposed  goal  or  target  for  medical  research,  but 
rather  a  consensus  of  projections,  by  expert  groups,  taking  into  account 
broad  scientific,  economic,  and  social  factors.    The  estimate  represents 
approximately  a  threefold  grovth  in  medical  research  expenditures  over 
the  decade  of  the  1960'So    To  mount  such  a  program,  professional  man- 
power for  health  and  health-related  research  vill  have  to  be  doubled. 
This  means  an  average  annual  addition  of  approximately  5^000  scientists 
to  the  manpower  pool. 

Continuing  analysis  of  the  Nation's  scientific  resoirrces  by  the 
planning  group  at  NIH  has  given  broad  guidelines  by  which  components  of 
this  manpower  need  can  be  determined.    An  addition  of  scientific 
workers  to  the  manpower  pool  during  the  present  decade  (allowing  for  loss 
by  attrition)  is  indicated.     Of  those,  approximately  56  percent  should 
be  Ph.D.'s  and  25  percent  M.D.'s.    With  respect  to  physicians  for  clini- 
cal investigation,  the  estimate  calls  for  maintenance  of  the  productivity 
of  existing  schools,  full  activation  of  schools  already  established,  and 
completion  of  schools  now  firmly  planned.    The  total  forecast  of  M.D.'s 
and  Ph.D.'s  assumes  deliberate  efforts  to  expand  output. 

Careful  consideration  of  the  requirements  for  biomedical  investi- 
gation have  indicated  that  special  efforts  should  be  made  to  develop 
talent  through  adaptations  of  the  educational  process.     It  is  believed 
that  this  would  not  detract  from  the  capacity  of  schools  and  teaching 
hospitals  to  turn  out  physicians  for  medical  practice.    Emphasis  would 
be  toward  shortening  the  process  whereby  the  student  preparing  for  clini- 
cal investigation  acquires  his  medical  education,  clinical  training,  and 
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finally  his  preparation  for  independent  research.  The  schools  that  are 
engaged  in  experimental  programs  along  these  lines,,  using  students  vith 
special  aptitude  and  interest  in  research  careers,  have  begun  to  report 
encouraging  results. 

A  need  parallel  to  that  of  expanding  research  in  the  Nation's  insti- 
tutions is  to  recruit  and  retain  workers  of  exceptional  ability  in  the 
direct  research  programs  of  the  Public  Health  Service.    This  need  has 
become  critical.    As  career  opportunities  in  the  Nation's  institutions 
are  expanded,  both  through  NIH  support  programs  and  those  of  other  agencies 
public  and  private,  the  difficulty  of  maintaining  excellence  in  intra- 
mural programs  increases.    The  root  of  the  problem  is  broader  than  medi- 
cal science.    Demand  for  talent  within  the  Nation's  total  manpower  market 
in  research,  development,  and  medical  practice  has  resulted  in  levels  of 
opportunity  which  the  Federal  Government  cannot  match.    There  is  urgent 
need  to  redress  this  differential. 

Conclusion 

The  fundamental  research  programs  of  the  Public  Health  Service,  cen- 
tered in  the  National  Institutes  of  Health  at  Bethesda,  have  grown  and 
evolved  since  I887  to  attack  the  Nation's  most  urgent  health  problems. 
Principal  guidelines  have  been  amendments  to  the  PHS  Act,  research  oppor- 
tunity, and  the  needs  of  physicians,  medical  schools,  and  other  research 
institutions.    With  respect  to  the  broad  programs  undertaken,  the  will  of 
the  people  as  known  by  their  representatives  in  Congress  has  been  the 
major  determinant. 
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The  result  is  a  state  of  activity  in  the  medical  and  biological  sciences 
vhich  augurs  veil  for  the  solution  of  major  health  problems.    The  role  of 
the  National  Institutes  of  Health  is  to  sustain  the  vigor  and  productivity 
of  this  effort^  to  resolve  visely  the  problems  and  issues  that  have  arisen 
in  the  conduct  of  supportive  programs^  and  to  secure  the  benefits  of  scien- 
tific progress  for  the  -well-being  of  people  everywhere. 
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THE  ADVANCEMENT  OF  KNOV/LEDGE  IN  FURTHERANCE 
OF  THE  NATION'S  HEALTH 


Summary  Statement  of  the  Director  of  the 
National  Institutes  of  Health 
Before  the  Subcommittee  on  Health  and  Safety 
of  the  House  Interstate  and  Foreign  Commerce  Committee 

April  2k,  1963 

Mr.  Chairman,  Members  of  the  Committee: 

I  welcome  this  occasion  to  review  the  development  of  the  research 
role  and  functions  of  the  Public  Health  Service  as  exemplified  in  the 
programs  of  the  National  Institutes  of  Health.    The  Surgeon  General, 
in  his  statement  yesterday, outlined  for  the  committee  the  historical 
origins  of  the  Public  Health  Service  and  its  major  functions,  including 
the  Service ' s  research  activities .    I  have  prepared  and  should  like  to 
submit  for  the  record    a  somewhat  fuller  statement  of  this  process  of 
growth  as  it  relates  to  research.     This  will  enable  me  in  the  time 
available  today  to  select  out  of  this  complex  background  the  significant 
factors  that  have  been  influential  in  the  evolution  of  our  present  day 
programs.     I  should  like  then  to  explore  briefly  the  problems  of  the 
present  scene  and  what  appears  to  be  the  prospects  for  the  future. 

The  Broad  Changes 
As  a  setting  for  this  discussion,  it  may  be  well  to  note  for  the 
committee  the  broad  nature  of  the  changes  that  have  taken  place  in  the 
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organization  and  operational  character  of  the  National  Institutes  of 
Health  and  to  provide  a  current  view  of  the  diverse  activities  now 
comprised  within  this  complex  entity. 

For  this  purpose,  Mr.  Chairman,  I  think  it  would  he  helpful  to 
the  committee  if  I  could  make  use  of  some  charts.    I  believe  they  will 
convey  quickly  and  clearly  the  points  I  wish  to  make. 

Organization  of  the  Rational  Institutes  of  Health.    When  we  speak 
of  the  National  Institutes  of  Health  we  are  referring  to  an  organization 
that  is  now  comprised  of  nine  separate  institutes,  several  divisions, 
and  a  large  clinical  research  center  as  represented  in  the  lower  part 
of  chart  1.    With  the  exception  of  the  National  Cancer  Institute,  all 
of  these  units  have  come  into  being  since  the  end  of  the  war.  This 
complex  organization  is  quite  in  contrast  to  the  simple  plan  which 
characterized  the  initial  organization  of  the  NIH  created  in  1930  from 
divisions  of  the  original  Hygienic  Laboratory.    This  contrast  between 
the  past  and  the  present  reflects  certain  major  shifts  in  program 
emphasis: 

.  .  .  The  center  of  greatest  activity  in  the  advancement  of  health 
knowledge  has  shifted  from  the  acute  infectious  diseases 
to  the  chronic  and  degenerative  diseases . 

.  .  .  The  plan  of  organization  once  oriented  along  lines  of  scien- 
tific disciplines  is  now  based  upon  categorical  institutes, 
related  for  the  most  part  to  major  disease  problems  and  having 
their  origins  in  specific  statutes. 
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.  .  .  Emphasis  is  also  being  given  to  the  -underlying  broad  fields 
of  science  and  research  resources  for  the  advancement  of 
basic  knovledge  and  research  capability  essential  to  fiirther 
progress  in  the  solution  of  disease  problems. 

This  last  development  is  exemplified  by  the  establishment  under  the 
terms  of  P.L.  87-838  of  the  National  Institute  of  General  Medical  Sciences 
and  the  National  Institute  of  Child  Health  and  Human  Development,  as 
well  as  the  administrative  creation  of  the  Division  of  Research 
Facilities  and  Resoiirces.    A  further  change  from  earlier  organizational 
plans  is  the  separate  divisional  status  for  the  Biologic  Standards  function 
and  the  grouping  together  of  the  supporting  program  services. 

The  operational  changes.    The  second  chart  which  I  should  like  to 
call  to  your  attention  shows  the  shift  in  the  operational  character  of 
the  activities  engaged  in  by  NIH.    You  will  note  that  in  the  immediate 
postwar  period  the  preponderance  of  NIH  funds  were  expended  in  the  direct 
conduct  of  research  in  the  NIH  laboratories  at  Bethesda.    Although  the 
PHS  Act  passed  in  19^4-  conferred  authority  upon  the  Surgeon  General  to 
make  grants  for  research  projects,  and  to  support  fellowships  in  research, 
it  was  not  Tintil  the  1950  *s  that  this  aspect  of  NIH  operations  assumed 
considerable  magnitude.    By  195^,  however,  funds  for  research  grants 
constituted  k2  percent  of  total  NIH  funds.    Fellowship  and  training 
activities  were  beginning  to  emerge  as  a  significant  area  of  effort  in 
response  to  obvious  deficiencies  in  research  manpower.    In  19^3}  as  you 
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can  see,  support  of  research  through  grants  is  now  the  dominant  NIH 
activity.    Funds    for  "",he  training  of  research  manpower  and  the  construc- 
tion of  research  facilities  is  the  second  largest  component.  The 
intramural  research  operation  at  Bethesda,  although  grown  substantially 
larger  and  more  complex,  now  utilizes  only  7  percent  of  total  funds. 

The  program  elements .    The  third  chart  shows  in  detail  the  program 
elements  vhich  now  comprise  present-day  NIH  operations.    You  vill  note 
the  diversity  of  activity  within  o\ar  research  and  training  programs. 
It  is  of  the  origin  and  nature  of  these  various  programs  that  I  should 
like  to  speak  nov. 

The  Evolution  of  Programs 

Ihe  evolution  and  growth  of  the  many  activities  which  now  comprise 
the  operations  of  the  National  Institutes  of  Health  is  the  result 
of  a  very  interesting  and,  I  believe,  unique  set  of  circumstances. 

These  programs  have  their  beginning  in  the  clear  national 
disposition  at  the  end  of  the  war  to  mount  a  major  attack  upon  disease 
and  disability.    This  was  reflected  by  the  action  of  this  Committee 
\inder  the  leadership  of  men  like  Percy  Priest  and  Charles  A.  Wolvertonj 
the  House  Appropriation  Subcommittee,  first  under  the  chairmanship  of 
Frank  Keefe  of  Wisconsin  and  then  John  Fogarty;  and  of  Lister  Hill  and 
others  in  the  Senate.    The  several  pieces  of  legislation  bringing  into 
being  the  categorical  institute  structure  which  I  have  just  mentioned 
were  forged  in  this  period. 


Chart  5 

NIH  FUNCTIONS  AND  PROGRAM  COMPONENTS  -  1963 
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Providing  the  Resoiirces  of  Manpower  and  Facilities 
Tlie  pursuit  of  knowledge  both  fvmdamental  and  applied  which  is 
needed  for  the  ultimate  solution  of  the  complex  problems  of  disease  is  a 
long-term  process.    Consequently  the  support  of  research  imposes  the 
obligation  to  be  concerned  with  future  resources  as  well  as  with  the 
adequacy  of  current  support  for  ongoing  research  activity.    The  f\irther 
development  of  medical  research  requires  full  utilization  of  the  existing 
body  of  biomedical  scientists,  but  above  all  it  requires  new  men  trained 
in  the  new  knowledge,  new  fields,  and  new  technology  now  developing  so 
rapidly.     Support  of  research  training  therefore  became  an  essential 
concomitant  of  the  PHS  research  support  program.    This  training  has  been 
provided  in  two  ways: 

.  .  .  through  research  fellowships  for  pre-  and  postdoctoral 

training  awarded  to  individuals  selected  in  national 

competition, 

.  .  .  through  training  grants  to  institutions  who  in  turn 

select  research  trainees  and  provide  for  their  stipends 
and  instructional  costs  from  the  grant. 
Authority  for  these  programs  is  contained  in  the  PHS  Act,  as  amended. 

You  will  note  from  the  chart  that  the  combined  expenditures  for 
these  training  programs  in  FY  I963  totaled  $201  million,  22  percent  of 
our  total  funds.    These  funds  (with  the  exception  of  certain  programs 
of  the  National  Institute  of  Mental  Health)  are  expended  for  the 
advanced  training  of  research  manpower.    This  is  our  investment  in  the 
future . 
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The  blossoming  of  medical  research  in  the  early  1950's  bro\ight 
sharply  into  focus  a  major  inadequacy  of  our  academic  institutions — 
space  for  research  purposes.    There  had  been  little  expansion  of  our 
academic  plants  since  before  the  war  and,  in  many  institutions,  since 
well  before  the  depression  period.    The  crisis  created  by  the  GI  Training 
Program  had  been  met  in  a  variety  of  emergency  forms,  since  it  involved 
only  simple  quantitative  enlargement  of  instructional  space.  The 
expansion  of  research  constituted  a  qualitative  change  in  two  ways: 

.  .  .  Research  was  emerging  as  a  major  university  function — 
no  longer  a  subordinate  professorial  activity. 

.  .  .  Modem  research  requires  complex  and  specialized  facili- 
ties and  a  variety  of  technical  services. 

The  space  needs  of  the  physical  sciences  had  been  partially 
met  through  their  long  involvement  in  defense -related  programs.  But 
research  facilities  for  medical  and  biological  research  were  particularly 
inadeq\iate.    The  prewar  research  plant  in  this  area  had  been  very  limited. 
The  rapid  postwar  change  in  the  nature  and  extent  of  research  in  these 
fields  created  extraordinary  new  demands.    Effective  pursuit  of  promising 
new  fields  was  being  seriously  hampered  by  space  limitations. 

This  was  the  setting  which  generated  the  passage  of  the  Health 
Research  Facilities  Act  of  I956  (P.L.  835  of  the  Qkth  Congress)  estab- 
lishing a  program  of  matching  Federal  grants  for  the  construction  of 
health  research  facilities.    Originally  authorized  for  a  period  of  three 
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years,  this-  program  has  now  been  extended  three  times,  for  a  total  of 
10  years,  and  its  initial  authorization  of  $30  million,  increased  to 
$50  million  in  Federal  fxinds  annually.    In  my  concluding  remarks  I  vill 
note  that  despite  the  substantial  assistance  of  this  program  the  need 
for  qualitative  improvement  and  enlargement  of  our  research  plant  in 
the  health  sciences  still  constitutes  a  major  need  not  being  met 
adequately  by  existing  program  levels. 

The  Strengthening  of  Institutions 
Between  195^  and  I96O  the  fixnds  expended  for  the  support  of  research 
through  MH  extramural  programs  increased  by  a  factor  of  five.     All  of 
these  funds  were  awarded  in  the  form  of  grants  for  specific  research 
projects.     It  was  apparent  that  the  concentration  of  support  in  the 
form  of  research  project  grants  was  adversely  affecting  the  ability  of 
universities  and  other  research  institutions  to  exert  control  over  the 
content,  emphasis,  and  direction  of  their  own  research  programs  in  the 
biomedical  sciences  and  thus  to  develop  in  accordance  with  their  own 
interests  and  capabilities  in  this  area.    A  means  to  correct  this 
imbalance  was  needed  to  provide  research  funds  which  gave  greater 
latitude  to  the  institution  in  determining  their  use  in  the  development 
of  their  own  research  and  research  training  programs  in  the  health 
sciences. 

This  circumstance  gave  rise  to  a  legislative  proposal  authorizing 
the  Surgeon  General  to  make  grants  for  the  general  support  of  the  health 
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research  and  research  training  programs  of  Institutions .     This  authority- 
enacted  through  P.L.  86-798  is  the  basis  of  our  present  General  Research 
Support  Grant  Program.    We  are  now  in  the  process  of  studying  reports 
from  the  schools  covering  their  use  of  funds  under  this  program  during 
its  first  year  of  operation.    There  has  been  high  praise  for  this 
program  from  the  institutions  and  ve  have  been  plea'sed  vith  its  operation 
thus  far. 

Stable  Careers  in  Research 
The  further  development  of  a  vigorous  national  research  program 
in  the  health  sciences  requires  that  every  effort  be  made  to  attract 
and  provide  stable  support  for  the  best  scientific  minds  and  the  ablest 
investigators.    The  importance  of  this  need  is  reflected  in  the  wording 
of  Section  30l(c)  of  the  PHS  Act  which  authorizes  the  Surgeon  General 
to: 

"Establish  and  maintain  research  fellowships  in  the  Service 
with  such  stipends  and  allowances,  including  traveling  and  sub- 
sistence expenses,  as  he  may  deem  necessary  to  procure  the 
assistance  of  the  most  brilliant  and  promising  research  fellows 
from  the  United  States  and  abroad." 

Because  of  the  short-term  nat\ire  of  support  through  research  project 
grants,  the  tie  to  a  specific  and  finite  research  activity,  and  the 
general  \inavailablllty  of  unrestricted  fluid  funds,  most  schools  have 
been  reluctant  to  provide  tenure  appointments  for  staff  members  whose 
salaries  are  derived  either  wholly  or  in  part  from  research  project 
grants .     Tae  proportion  of  senior  investigators  so  supported  had 
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become  sufficiently  large,  as  compared  to  scientists  with  stable 
institutional  support,  to  create  an  unhealthy  degree  of  instability 
as  a  built-in  characteristic  of  the  project  system.    Recruitment  of 
the  best  minds  for  the  biomedical  sciences  becomes  difficxilt  when  the 
niimber  of  stable  careers  is  small  in  relation  to  the  total  program. 

To  meet  this  situation  the  Public  Health  Service  initiated  a 
program  to  increase  the  number  of  stable  full-time  caxeer  opportuni- 
ties for  scientists  of  superior  potential  and  capability  in  the  health 
sciences.  This  program  utilizing  the  classic  concept  of  a  fellow  as  an 
"incorporated  member  of  a  college"  has  been  designated  as  the  PHS 
Research  Career  Program.    Two  categories  of  awards  under  this  program 
are  available: 

.  .  .  Career  Awards  which  enable  institutions  to  finance 

fellowships  favorable  to  the  research  productivity  and 
development  of  established  investigators  of  high  competence 
for  the  duration  of  their  careers.    Awards  are  made  on  the 
basis  of  nationwide  competition  among  candidates  whose 
research  in  the  biomedical  sciences  has  won  respect  of 
scientific  leaders  in  their  fields. 

.  .  .  Developmental  Awards  to  finance  additional  fellowships  to 
encourage  qualified  scientists  with  demonstrated  research 
ability  to  enter  upon  and  continue  in  careers  in  health 
research  and  research  training. 
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During  fiscal  year  I962  a  total  of  69O  awards  under  this  program 
were  made.    Of  this  total,  128  were  at  the  career  level  and  562  were 
at  the  developmental  level.    Together  these  awards  involved  a  total 
expenditure  of  $10  million.    This  program  constitutes  a  new  and  in 
many  respects  a  precedent-breaking  venture  in  the  provision  of  support 
for  careers  in  the  biomedical  sciences.    We  believe  .that  it  will 
contribute  subs tan tia]J.y  to  the  development  of  a  sound  medical  research 
structure  for  the  Nation  as  a  whole. 

The  Development  of  Clinical  Investigation 
The  rapidly  accelerating  pace  of  biomedical  research  has  created 
new  facts  and  new  technologies  important  to  the  control  of  disease 
and  the  preservation  of  health.    Much  of  this  information  is  obtained 
from  the  study  of  model  systems,  frequently  laboratory  animals,  but 
its  validity  in  terms  of  man  may  be  established  only  through  clinical 
investigation. 

Systematic  observation  of  man  and  his  diseases  by  generations  of 
physicians  has,  in  little  more  than  a  single  century,  defined  a  host 
of  discrete  illnesses  subject  to  precise  diagnosis  and  increasingly 
effective  treatment.    The  advances  in  clinical  medicine  have  consistently 
capitalized  on  new  information  provided  by  scientists  who  explored 
nature  for  its  own  sake.    Increasing  knowledge  of  the  chemical  pathways 
by  which  the  body  builds  protoplasm  and  derives  energy  from  food,  of 
the  complex  interrelations  among  the  various  organs  and  organ  systems 
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mediated  in  the  main  by  chemicals  elaborated  by  specific  tissues,  has 
brought  to  the  clinic  a  capability  for  even  more  precise  diagnosis  and 
such  detailed  understanding  of  disease  processes  as  to  provide  approaches 
to  therapy  on  a  rational  rather  than  empirical  basis.    Exploitation  of 
this  capability,  however,  requires  highly  specialized  resources  designed 
specifically  to  provide  the  essential  laboratory  back-up  to  precise  and 
detailed  study  at  the  bedside.    While  most  hospitals  perform  some 
variety  of  chemical,  hematological, and  microbiological  tests  essential 
to  good  patient  care,  few  of  them  can  provide  the  integrated  facilities 
essential  to  the  more  sophisticated  types  of  clinical  investigation 
from  their  own  resources. 

To  remedy  this  problem  the  National  Institutes  of  Health,  early 
in  fiscal  year  I96O,  initiated  a  series  of  research  grants  to  bring  about 
the  establishment  of  special,  discrete  clinical  research  resources  which 
would  foster  the  collaborative  research  efforts  of  clinical  investigators 
working  either  in  a  single  categorical  research  area  or  in  general  fields. 
This  we  have  called  our  Clinical  Research  Center  Program.    This  program 
has  involved  the  setting  up,  within  an  academic  institution  or  hospital 
already  extensively  involved  in  medical  and  biological  research,  a  special 
patient  unit  for  research  purposes.     These  grants  provide  for  the  support 
of  a  stable  and  highly  trained  staff  for  such  a  \mit  and  the  supporting 
laboratory  and  ancillary  technical  facilities  necessary  for  the  high- 
quality  clinical  research  investigations. 
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The  Clinical  Research  Center  Program  for  this  year  involves  the 
expenditure  of  $32  million  in  the  support  of  6k  general  clinical  research 
units  ajid  63  categorical  research  units  through  the  country.    We  believe 
this  program  vill  constitute  one  of  the  most  effective  means  of  bringing 
directly  into  the  clinical  setting  the  fruits  of  research  findings  emerging 
from  laboratory  and  animal  studies,  and  of  providing  the  facilities  ajid 
services  necessary  to  the  scientific  study  of  disease  in  that  final 
crucial  test  vessel,  the  human  being. 

The  complex  and  costly  type  of  medical  research  conducted  in  the 
comparatively  small,  highly  specialized  Clinical  Research  Centers  is 
only  one  phase  of  clinical  investigation.    The  need  for  observational 
types  of  research  on  larger  numbers  of  patients  not  only  persists  but 
undoubtedly  will  increase.    The  work  accomplished  in  the  Centers,  however, 
will  define  the  critical  points  Important  to  the  observational  team  and 
will  expedite  their  progress  by  providing  direct  methods  for  discriminating 
among  different  diseases  with  similar  symptoms  and  for  eval\iating  progress 
or  arrest  of  disease  in  relation  to  specific  therapy. 

The  Enlargement  of  Research  Resources 
Research  in  biology  and  medicine  has  changed  radically  in  the 
postwar  years.    Its  conduct  now  involves  large-scale  and  specialized 
animal  facilities,  the  use  of  sophisticated  and  complex  instrumentation 
and  techniques  derived  from  the  physical  sciences,  the  application  of 
advanced  mathematical  and  statistical  concepts,  the  making  of  numerous 
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interdependent  observations  on  large  or  specialized  population  groups. 
These  developments  have  generated  requirements  for  a  variety  of  special- 
ized and  technical  services  and  resources  in  support  of  major  research 
operations . 

The  use  of  research  grant  funds  to  assist  in  meeting  these  needs 
has  been  one  of  the  more  recent  developments  in  the  NIH  program.  Steps 
were  taken  early  in  fiscal  year  I96O  to  establish  centers  for  research 
utilizing  subhuman  primates  accessible  to  investigators  from  several 
institutions .    At  the  present  moment  we  are  supporting  7  such  primate 
research  facilities. 

The  increasing  quantification  of  the  life  sciences  has  resulted 
in  extensive  efforts  to  adapt  the  capability  of  modern  electronic  data 
processing  equipment  and  present-day  computer  technology  to  analysis 
and  study  of  such  data.    Much  of  this  activity  is  encompassed  in  what 
we  now  call  o\ir  Special  Research  Resource  Program,  through  which  we  hope 
to  provide  in  some  part  for  the  highly  specialized  research  services 
and  facilities  essential  to  present-day  medical  research.    In  the  ciirrent 
year,  $6  million  will  be  expended  for  this  purpose. 

Extension  into  the  International  Scene 
Growth  of  medical  knowledge  in  the  United  States  up  to  World  War  II 
depended  to  a  large  extent  on  the  flow  of  basic  knowledge  from  Europe. 
In  the  postwar  period,  with  the  vigorous  growth  of  American  science,  this 
situation  has  been  reversed.    However,  during  the  period  when  the 
United  States  was  coming  into  a  position  of  world  leadership  in  medical 
research,  the  basic  interdependence  between  America  and  the  rest  of  the 
scientific  world  for  stimulation  of  ideas  and  interchange  of  skills  came 
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to  be  clearly  understood  as  essential  for  the  rapid  progress  of  the 
medical  sciences  both  nationally  and  internationally. 

Explicit  legislative  recognition  of  the  importance  of  international 
medical  research  activities  to  the  progress  of  the  health  sciences  in  the 
United  States  came  through  the  International  Health  Research  Act  of  I96O 
P.L.  86-610,  whose  terms  were  developed  for  the  most  part  by  this 
Committee.    This  Act  authorized  the  Surgeon  General  of  the  Public  Health 
Service  to  carry  on  "cooperative  endeavors  with  other  countries  in 
health  research  and  research  training."    In  the  same  Act,  Congress 
recognized  a  permanent  U.S.  interest  in  international  cooperation  to 
further  the  "international  status  of  the  health  sciences,"  an  interest 
which  had  previously  been  manifested  mainly  through  the  various  foreign 
aid  programs.    Authority  to  act  in  respect  to  this  latter  objective, 
however,  was  reserved  to  the  President. 

The  National  Institutes  of  Health  have  in  recent  years  greatly 
increased  the  use  of  foreign  scientific  resources  to  carry  forward 
their  medical  research  objectives.    By  selecting  appropriate  projects 
among  the  many  foreign  opport\anities  offered  abroad,  the  Institutes  are 
supplementing  domestic  resources  both  in  quantity  and  scope.    Thus,  the 
productivity  of  our  own  supply  of  highly  trained  scientists  in  certain 
fields  is  being  reinforced  by  grants  affording  partial  support  for 
outstanding  foreign  scientists  working  on  projects  of  mutual  interest 
and  concern. 
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Use  of  foreign  scientific  reso\irces  and  environments  not  only  adds 
tmusual  talent,  iinique  research  opportimities,  and  the  stimulation  of 
other  ideas,  but  it  affords  a  greater  variety  of  techniques  and  approaches 
to  solve  problems  related  to  causation,  prevention,  and  treatment  of 
diseases  of  importance  to  the  American  people  as  well  as  those  of  other 
nations . 

In  recent  years  NIH  international  activities  have  grown  both  in 
scope  and  magnitude  under  the  impetus  of  the  International  Health  Research 
Act.    Grants  for  the  support  of  research  by  foreign  investigators  and 
institutions,  including  international  scientific  organizations,  now  number 
around  1200.    These  involve  an  annual  expenditure  of  about  $l6  million. 
An  additional  $^  million  will  be  spent  in  the  form  of  U.S. -owned  local 
currencies  under  our  P.L.  k80  program. 

Support  is  also  provided  for  the  training  of  U.S.  scientists  abroad, 
and  a  limited  number  of  foreign  scientists  are  supported  in  study  in  the 
U.S.  under  the  NIH  International  Postdoctoral  Fellowship  Program.  A 
special  aspect  of  o\ir  international  activities  has  been  the  support  of 
U.S. -university-based  International  Centers  for  Medical  Research  and 
Training.    These  centers  provide  for  collaborative  health  research  and  research 
training  relationships  between  American  medical  schools  and  foreign 
research  institutions. 

The  Current  Status  of  NIH  Programs 
In  the  foregoing  I  have  tried  to  portray  to  the  committee  the  major 
program  components  of  the  National  Institutes  of  Health  and  how  they  have 
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emerged  in  the  context  of  the  needs  and  forces  which  shaped  them.  As 
the  chart  now  before  you  shows  (chart  k) ,  these  developments  took 
place  in  a  period  of  rapidly  increasing  appropriations  and  represent 
the  adaptation  of  existing  and  the  forging  of  new  mechanisms  of  operation 
within  the  statutory  framework  of  the  PES  Act  and  its  subsequent  amend- 
ments . 

I  think  it  important  for  the  committee  to  understand  that  this 
process  of  growth  in  medical  research,  although  led  by  Federal  programs, 
has  been  accompanied  by  a  substantial  expansion  of  medical  research  fxinds 
from  private  sources.    The  next  chart  (5)  shows  these  trends  clearly. 
The  role  of  nonfederal  f\mds  in  the  expansion  of  national  medical  research 
activity  is  quite  in  contrast  to  most  other  fields  of  national  scientific 
activity.    In  aerodynamics,  the  space  sciences,  and  other  branches  of 
the  physical  sciences.  Federal  fxmds  support  most  if  not  all  the  research 
now  underway. 

The  relationship  of  NIH  support  to  other  sources  of  support  for 
medical  research  is  shown  in  the  next  chart  (6) . 

The  magnitude  of  the  national  program  in  medical  research  and  its 
rate  of  growth  has  been  the  subject  of  considerable  "viewing  with  alarm." 
It  is  frequently  overlooked,  however,  that  medical  research  has  shared 
in  the  general  expansion  in  national  research  activity  in  the  postwar 
period.  In  relation  to  overall  research  and  development  expenditures, 
the  proportion  going  to  medical  research  has  changed  relatively  little 
over  the  past  decade,  as  shown  by  the  next  chart  (7) •    To  add  to  this 
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perspectivey  I  shoxild  like  to  emphasize  that  the  great  preponderance  of 
sums  for  medical  research  will  be  expended  for  the  acquisition  of 
knowledge  for  the  well  being  of  man — not  the  application  of  known 
principles  in  major  developmental  and  hardware  efforts. 

Accomplishments 

At  this  point  I  should  like  to  refer  the  committee  to  the  review 
of  progress  in  the  health  sciences  contained  in  the  fuller  statement 
which  I  am  submitting  for  the  record. 

In  reviewing  this  record  of  accomplishment  I  believe  it  would  be 
difficult  to  dispute  that  over  the  past  15  years  this  Nation  through 
public  and  private  effort  has  brought  into  being  an  enormously  productive 
research  effort  in  the  medical  and  health  sciences.    This  development 
has  had  a  revolutionary  influence  upon  the  health  sciences, the  practice 
of  medicine,  and  indeed  the  state  of  the  Nation's  health.  Open-heart 
surgery,  extension  of  survival  rates  in  cancer,  advances  in  the  under- 
standing and  control  of  metabolic  disease,  reduction  in  the  patient 
census  of  mental  hospitals,  nearly  absolute  control  over  many  infectious 
diseases,  and  a  major  extension  of  knowledge  into  the  basic  life  processes 
are  significant  reflections  of  this  accomplishment.    There  is  a  promise 
of  even  more  profound  advances  in  the  next  decade. 

To  me — and  this  is  a  point  I  would  urge  the  committee  to  ponder — 
the  most  profoundly  important  aspect  of  this  postwar  development  of 
medical  research  is  the  probability  that  this  rate  of  growth  has  advanced 
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by  at  least  10  years  the  base  of  our  scientific  knowledge  in  the  biomedical 
sciences  and  in  our  capability  to  deal  with  disease  and  disability.  We 
know  and  can  do  now  what,  under  the  circumstances  of  growth  such  as 
obtained  d\iring  the  early  1950's,  would  probably  not  have  been  feasible 
until  the  1970's.    It  is  this  base  that  augurs  fiirther  major  gains  in 
the  next  ten-year  period.    In  addition, this  growth  has  made  possible 
a  broad  program,  encompassing  support  for  fundamental  scientific  effort 
relevant  to  health  and  disease,  strengthening  the  health  research 
environment  and  capability  of  institutions,  and  enlarging  the  resources 
in  manpower  and  facilities  for  the  future. 

Quality 

I  believe  the  qualitative  character  of  our  programs  and  the 
research  being  conducted  under  them  is  both  reflective  of  and  the  measure 
of  the  general  capability  of  American  biomedical  science.    It  is  no 
better  and  no  worse  than  that.    By  virtue  of  otir  nonfederal  review  and 
advisory  system, the  overall  character  of  our  scientific  activities  and 
the  specific  projects  supported  are  the  consequence  of  the  best  this 
Nation  has  to  offer  in  the  way  of  scientific  evaluation  and  advice. 
I  think  this  argues  well  for  the  general  scientific  soundness  of  our 
activities . 

Administration 

"While  there  has  been  little  question  raised  about  the  scientific 
aspects  of  our  research  programs,  some  have  criticized  their  administra- 
tion.   The  most  extended  criticism  in  this  respect  has  been  through  the 
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reports  of  the  Intergovernmental  Relations  Subcommittee  of  the  House 
Committee  on  Government  Operations.    The  recommendations  of  Mr.  Fountain's 
subcommittee  and  the  matters  into  vhich  it  has  inquired  diiring  the 
course  of  its  prolonged  study,  now  covering  the  better  part  of  four 
years,  have  ranged  broadly  over  the  administrative  aspects  of  NIH 
activities  and  certain  of  the  general  problems  involved  in  government 
support  of  research.    We  have  taken  quite  seriously  the  criticisms  of  this 
committee,  and  during  the  past  year  and  a  half  we  have  undertaken  some 
50  major  changes  in  policy,  procedure,  fiscal,  organizational,  and  other 
administrative  arrangements  relating  to  the  administration  of  grants . 
Many  of  these  actions  were  taken  as  a  result  of  the  inquiries  and 
recommendations  of  the  Fountain  Committee.    However,  a  substantial 
number  of  them  have  derived  from  the  continuing  process  of  self -scrutiny 
and  evaluation  to  which  we  have  subjected  ourselves  in  the  interest  of 
improving  our  administrative  capability.    In  brief,  we  have  undertaken  to: 

.  .  .  Provide  clear  guidelines  and  limits  on  the  use  of  grant 

funds  for  grantee  institutions,  investigators,  and  PES  staff. 

.  .  .  Establish  a  formal  structure  for  the  development  and  issuance 
of  grant  policy  and  procedures. 

.  .  .  Substantially  strengthen  internal  grants  administration. 

.  .  .  Develop  more  highly  trained  personnel  to  administer  these 
programs . 

.  .  .  Consult  with  grantee  institutiojis  to  assure  a  full  meeting 
of  minds  and  a  clear  vmder standing  of  the  nature  of  the 
grant  relationship  and  our  respective  responsibilities  and 
obligations . 
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As  a  consequence  of  these  actions  I  believe  we  are  now  organized 
and  equipped  for  a  more  thorough  exploration  of  research  opportunities, 
for  better  program  balance,  and  for  assuring  a  proper  exercise  of  responsi- 
bility by  our  grantee  Institutions  with  respect  to  program  and  administra- 
tive effectiveness.    We  have  submitted  to  the  Appropriations  Subcommittee 
this  year  a  detailed  report  on  our  actions  in  response  to  the  Fountain 
Committee  recommendations.    I  should  be  glad  to  make  this  report  available 
to  this  committee  if  it  so  wishes. 

The  Prospects  for  the  Future 
I  should  like  now  to  turn  my  attention  to  what  lies  ahead  and  to 
some  of  the  problems  and  issues  that  confront  vis  in  the  further  develop- 
ment of  our  programs.    I  believe  the  presentation  thus  far  clearly 
indicates  that  the  research  programs  of  the  National  Institutes  of  Health 
now  constitute  the  Nation's  principal  Instrument  for  the  advancement  of 
the  biomedical  sciences.    As  such,  they  exert  a  profound  Influence  upon 
the  general  direction  and  character  of  national  development  in  this  area. 
In  this  respect  we  face  a  number  of  problems  to  which  we  must  address 
ourselves  in  order  to  secure  the  most  effective  results  from  the  vigorous 
national  research  effort  in  the  medical  sciences  which  has  been  brought 
into  being.    Certain  of  these  pixsblems  may  involve  further  legislative 
resolution.    Thus  far,  the  general  framework  of  the  Public  Health  Service 
Act  and  the  broad  authorities  for  the  support  of  research  through  grants 
which  it  contains  have  served  most  effectively  as  a  basis  for  the  broad 
national  developments  which  I  have  described.    Looking  to  the  future. 
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however,  it  is  probatle  that  the  shape  of  our  activities  will  shift 
in  a  maimer  which  may  call  for  new  definitions  and  more  explicit 
expressions  of  congressional  intent  and  national  policy.    I  sho\ild  like 
to  enumerate  certain  of  these  problems  as  they  appear  at  the  present 
time: 

Application  of  research  findinj^s. — The  progress  of  research 
has  now  hroiaght  into  "being  certain  findings  concerning  the  nature 
of  disease  which  are  appropriate  for  maximum  exploitation  in 
a  concerted  effort  to  gain  the  most  from  such  knowledge.    We  are  engaged 
in  several  of  these  activities  at  the  present  moment.    We  are  \indertaking 
a  major  effort  to  pursue  the  development  of  vaccines  for  a  variety  of 
virus  diseases  which  may  eventually  lead  to  an  effective  immunological 
approach  to  the  common  cold.    The  current  state  of  knowledge  in  the  field 
of  virology,  and  technical  developments  in  respect  to  tissue  culture 
and  vaccine  production, now  make  such  a  major  effort  possible.    In  like 
manner  we  are  pursuing  with  great  concentration  the  implications  of  the 
relationships  between  viruses  and  the  causation  of  cancer.    Here  new 
findings  offer  considerable  promise  that  a  major  inroad  will  be  made 
upon  the  heretofore  intractable  problems  of  carcinogenesis. 

Because  of  the  purposeful  nature  of  such  developmental  activities 
and  the  necessity  to  pursue  such  explorations  under  carefully  controlled 
conditions  with  specific  targets  in  view,  and  because  existing  research 
capacity  may  not  be  adequate  to  the  task,  the  use  of  the  contract  as 
the  instrument  of  enleirging  research  activity  appears  more  suitable  then 
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the  grant  mechanism  which  serves  so  well  for  the  support  of  more  broadly- 
ranging  research  activity.    The  nature  of  the  activities  to  be  supported 
frequently  involves  the  necessity  to  include  provisions 
for  certain  construction  necessary  to  the  achievement  of  the  purpose 
sought  through   a    contract  and  to  be  able  to  provide  stable  contractual 
support  over  several  years'  period  of  time .    We  are  now  exploring  the 
adequacy  of  our  contracting  authority  for  such  purposes  and  that  available 
to  us  through  delegation  from  GSA. 

Research  Facilities. — As  I  noted  earlier  in  my  comments,  the  growth 
of  medical  research  in  this  co-untry  is  still  confronted  by  inadequate 
research  facilities.    Funds  authorized  under  the  existing  research 
facilities  construction  program  have  not  been  adequate  to  meet  current 
needs,  much  less  permit  effective  programing  for  the  future.    The  matching 
requirements  of  the  present  program  make  the  development  of  a  national 
research  plant  dependent  upon  the  vagaries  of  the  individual  financial 
circumstances  of  institutions.    There  are  no  means  to  act  in  the  national 
interest  to  assure  the  availability  of  research  facilities  required  for  the 
achievement  of  important  national  objectives  or  to  satisfy  urgent  needs 
in  health  research,  such  as  is  available  to  NASA,  AEC,  and  NSF  in  respect 
to  their  programs .    Authority  to  construct  research  facilities  for  regional 
and  national  purposes  comparable  to  that  contained  in  original  version  of 
H.R.  12  when  it  was  before  this  committee  would  be  necessary  for  this 
purpose.    iSuch  authority  may  be  particularly  important  as  we  concentrate 
upon  developing  capability  for  a  major  attack  upon  the  environmental 
health  problems. 
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Management  of  Scientific  and  Technical  Information. --The  diversity 
and  complexity  and  magnitude  of  scientific  activity  in  the  biomedical 
sciences  have  brought  increasingly  to  the  fore  the  complex  problems 
sxnrounding  the  management  of  scientific  and  technical  information  and  ' 
the  communication  of  research  findings  from  the  research  conmiunity  to 
the  practicing  health  community.    This  problem  is  nov  receiving  broad 
attention  within  the  Department  of  Health,  Education,  ajid  Welfare,  since 
it  pervades  all  the  major  health  programs  of  the  Department.    Our  concern, 
of  course,  is  with  the  information  and  communications  problems  within 
the  scientific  community  which  we  serve.    Actions  which  may  be  appro- 
priate to  solve  these  problems  may  involve  the  use  of  devices  and  the 
support  of  activities  not  clearly  encompassed  within  the  present  research 
project  authority. 

The  Further  Problems  of  Support  of  Research  Through  Grants . --There 
has  been  a  great  deal  of  discussion  and,  indeed,  controversy  generated 
by  the  past  year's  review  of  the  administration  of  grajits  In  the  Public 
Health  Service.    Most  of  this  discussion  has  centered  around  the  changes 
in  policy  and  procedure  governing  the  use  of  grant  funds  which  we  have 
recently  issued.    This  statement  of  policy  and  procedure  referred  to  as 
the  Gremts  Manual  represents,  in  fact,  the  first  time  that  we  have  placed 
in  organized  form  the  specific  terms  and  conditions  which  surroimd  the 
support  of  research  in  the  health  sciences  through  the  mechanism  of 
the  research  project  grant. 
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Two  principles  underlie  the  content  of  this  mBnual: 

.  .  .  First,  that  funds  made  available  through  grants  for  research 

projects  must  be  expended  for  and  be  essential  to  the  purposes 
for  which  they  were  awarded. 
.  .  .  Secondly,  the  acceptance  of  a  grant  imposes  upon  the 
grantee  the  obligation  to  use  such  fuads  with  all  the 
prudency  and  forethought  brought  to  the  use  of  the  institu- 
tion's own  funds. 
We  believe  as  a  granting  agency  that  we  must  set  forth  a  set  of 
uniform  specifications  as  to  what  constitutes  adequate  recognition  of 
these  principles.    The  Grants  Manual  is  the  device  for  this  purpose. 

However,  there  is  a  larger  problem  involved  here.    This  relates  to 
the  magnitude  of  the  funds  now  being  provided  by  the  Federal  Gtovemment 
for  the  support  of  all  areas  of  research  through  grants  to  nonfederal 
organizations  and  particularly  to  universities  and  institutions  of  higher 
learning.    In  large  degree  the  instrument  by  means  of  which  such  fimds 
are  made  available  is  the  grant,  a  mechanism  in  which  the  nature  of  the 
relationship  between  the  granting  agency  and  the  grantee  is  largely 
implicit  rather  than  explicit.    This  relationship  imposes  grave  obliga- 
tions upon  both  parties .    For  the  granting  agency,  there  is  the  paramount 
requirement  that  it  establish  policies  and  mechanisms  which  clearly 
provide  for  proper  accountability  in  the  use  of  appropriated  funds.  The 
complimentary  requirement  is  that  the  community  of  scientists  in  this  country 
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through  their  institutions,  must  demonstrate  clearly  their  capability 
to  use  large  sums  of  public  money  in  a  manner  which  gives  clear  evidence 
of  due  regard  for  the  purposes  for  which  the  funds  were  made  available 
and  the  integrity  and  probity  of  such  use. 

Thus  the  challenge  to  the  scientific  and  academic  community  is  to 
so  order  its  activities  and  the  institutional  framework  within  which 
it  works  in  a  manner  which  can  gain  the  confidence  in  their  integrity 
from  the  public  at  large.    At  the  same  time  the  individual  scientist 
must  bring  to  the  use  of  public  funds  a  high  sense  of  responsibility 
and  ethics  which  will  diminish  the  necessity  for  greater  and  more 
restrictive  regulations  and  procedures . 

In  the  interest  of  preserving  the  integrity  of  our  educational 
institutions  and  the  conditions  appropriate  to  free  and  productive 
scientific  work,  we  believe  that  these  are  the  conditions  that  must  be 
met. 

Our  problem,  therefore,  is  to  continually  seek  those  administrative 
arrangements  which: 

.  .  .  provide  for  the  proper  discharge  of  these  responsibilities 
by  the  scientific  community, 

.  .  .  permit    effective  and  efficient  management  of  the  appropriated 
funds  available  to  the  Public  Health  Service  in  the  achieve- 
ment of  our  program  objectives  and  the  discharge  of  our  public 
stewardship. 
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A  major  problem  in  this  area  vhlch  vill  require  further  resolution 
is  the  nature  of  the  limits  that  should  be  set  upon  those  professional 
activities  of  a  scientist  which  are  appropriately  chargeable  to  the 
research  project  grant  from  which  he  receives  salary  support.  There 
is  no  -  definition  within  the  law  of  this  matter  and  it  is  handled 
differently  by  the  various  Federal  agencies.    This  constitutes  one 
of  the  most  controversial  questions  relating  to  the  Federal  support 
of  scientific  activity.    We  are  now  engaged  in  a  major  effort  to  seek 
a  satisfactory  answer  to.  this  problem. 

Conclusion 

I  have  tried  to  enconrpa^s  within  the  time  available  to  me  a  review 
of  all  the  major  aspects  of  NIH  activities  and  the  problems  and  issues 
which  they  now  present.    The  scope  of  these  activities  is  so  great  that 
it  is  impossible  to  present  them  adequately  to  the- committee  in  this 
brief  time.    I  hope  I  have  made  it  clear  to  the  committee  that  this 
Ration  has  brought  into  being  a  state  of  activity  in  the  medical  and 
biological  sciences  directed  toward  the  solution  of  major  disease  and 
health  problems  which  is  both  a  historic  and  a  scientific  landmark. 
Oar  task  in  the  future  is  to  sustain  the  vigor  and  productivity  of  this 
effort,  to  make  wise  resolution  of  tte problems  and  issues  that  the 
conduct  of  the  supporting  programs  presenl^  and  to  secure  the  benefits 
of  this  scientific  progress  for  the  well  being  of  the  people  of  this 
Nation  and,  indeed,  the  world. 
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Scientific  Preedon:  ar.d  Pablic  Accountability^ 
Janes  A.  Shannon^  M.D.^ 

J.  an  deli^hued  to  neex  v'lth  such  a  large_,  representative 
"rour  CI  scientists  dra\,-n  fron  the  disciplines  so  important  zo  zhe 
hroac  rissions  of  the  l^^ational  Institutes  of  riealth. 

I  vould  like  to  go  over  lath  you  sone  of  the  proolens  behind 
the  operational  changes  affecting  our  support  of  your  scientific 
pursuits.    First  let  me  give  you  some  background  information  tha- 
is  pertinent  to  research  nationally. 

l^eyjz  year  this  nation^  lor  all  p-urposes_,  -wiOfl  spend  about 
$20  billion  in  research  and  development — or  roughly  3  percent  of 
our  gross  national  product.    Of  this_,  the  approximately  $15  billion 
from  Federal  sources  constitutes  thirty-five  percent  of  the  total 
controllable  items  in  our  national  budget  and  amounts  to  approximately 
15  percent  of  the  entire  national  budget. 

Lest  you  think  this  is  all  for  defense  weaponry,  aircraft, 
space  exploration  and  such  things  as  are  beyond  your  personal 
experience,  consider  that  last  year_,  at  colleges  and  universities. 
Federal  support  of  research  alone — excluding  construction,  teaching 
assistance,  training  grants  and  fellowships — amounted  to  more  than 
"CO  ;.iillion  dollars.    Of  this  approximately  40  percent  vas  derived 

1.  Presented  at  a  special  meeting  at  the  50th  annual  meeting  of  the 

1  eder.-ti'on  of  American  Societies  for  Experimental  Biology,  April  19,  j.963, 

in  Atlantic  City,  New  Jersey. 


2.  Director,  National  Institutes  of  Health,  Public  Health  Service 
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rrcr.  the  I'a-cional  Institutes  or  Health,,  28  percent  from  the 
Dopartnent  of  Defense,  12  percent  from  the  Ivational  Science  ?o-andation, 
and  20  percent  from  all  other  Federal  agencies.    A  ro-ugh  estirr^te  that 
VQuld  place  this  fiQiire  in  relation  to  the  $15  "biiaion  expenditure  in 
196^  vould  approxijnate  one  "billion  dollars,    .^^d  I  vo-uLd  say  that  for 
the  first  oine  the  A'atiorial  Aeronautics  and  Space  Agency  oegins  to 
inake  an  important  contribution  to  this  support.    Yieiving  these  vast 
expenditures  from  the  more  restricted  vantage  point  of  the  biomedical 
sciences — vhich  in  general  contain  most  of  the  Federation  membership — 
the  eyrpenditiire  in  I963  '\rlll  be  $1.6  billion  from  all  sources.  Again, 
this  figure  vill  be  composed  of  40  percent  from  KLEj  25  percent  from 
industry,  15  percent  from  all  other  non-Federal  sources,  and  22 
percent  from  Federal  sources  other  than  KIE, 

Another,  miore  important,  set  of  figures  emerges  vhen  ve  exclude 
industry's  contribution,  vhich  largely  is  spent  vithin  industry  itself: 
Bio-science  e>rpenditures  in  support  of  research,  in  I963  excluding 
non -Federal  sources  vill  amo-unt  to  $1.2  billion;  of  these  f-unds,  $6^0 
million  derived  from  KTE;  $350  million  from  other  Federal  agencies; 
and  $208  million  from  all  other  sources.    Roughly  then,  your  activities 
vill  be  supported  by  $1  billion  from  Federal  sources  and  $200  million 
from  p-1  "1  other  sources. 

Ihese  figures  vividly  express  today's  interdependence  of  the 
Federal  government,  the  nation's  scientists  and  the  institutions  vhich 
produce  and  provide  a  vorking  base  for  most  of  the  scientists. 
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The  depender.ce  of  the  federal  government  upon  oirr  scientists 
for  progress  in  ooth  social  and  economic  fields  and  the  parallel 
dependence  of  scientists  upon  the  Federal  government  for  intelligent 
support  pose  the  tvo  main  problems  that  ve  vish  to  discuss  this 
evening. 

In  retrospect^  our  nation  has  achieved  its  commanding  position 
through  development  of  technologies  which  have  permitted  the  intelligent 
exploitation  of  national  resources.     Continued  grovth  -vrill  depend  not 
only  upon  further  intelligent  utilization  of  resources^  hut  to  an 
increasing  degree  vill  he  limited  hy  our  capability  in  exploiting  our 
intellectual  resources. 

l^'ov  to  return  to  the  problems  at  hand.    About  a  year  ago  it  became 
evident  that  I'JIS  control  over  research  support  expenditures  vas  deficient 
in  not  providing  a  clear  indication  of  the  responsibility  tha^u  accompanied 
acceptance  of  funds.    The  grants  manual  vhich  all  or  most  of  you  have 
seen  in  recent  months  is  our  first  attempt  —  admittedly  imperfect  — 
at  a  codification  of  procedures  and  guidelines.     It  is  predicated  on 
the  belief  that  a  grant  is  a  conditional  gift  to  an  institution  for  the 
support  of  research  reflecting  the  common  purpose  of  the  Federal  govern- 
ment   the  institution,,  and  the  scientist  concerned.    Such  a  common  purpose 
can  be  defined  qiiite  broadly  or  quite  specifically  within  the  framework  of 
a  project  grant. 
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I  do  not  propose  to  discuss  the  sianual's  rules  and  regulations 
relating  to  the  nanagenent  of  such,  project  grants  in  detail.  Kuch  of 
the  manual  is  concerned  vith  codification  of  what  already  is  practice. 

However,,  I  wo'uld  like  to  touch  on  three  points  of  special 
concern  to  this  group. 

^.    Rules  which  are  viewed  as  intrusions  on  scientific  freedon. 

2.  Limitations  on  expenditi;ire  of  funds ^  including  accounting 
for  professional  ^ime. 

3.  The  possibilities  that  the  present  roles  and  regulations 
are  but  the  "begirining  of  a  progressive^  unwarranted^  and 
destructive  inti-usion  hy  Federal  agents  into  the  intimate 
affairs  of  institutions  and  scientists. 

Scientific  Freedom 
Limitation  upon  any  change  in  project  which  would  "constitute 
a  s'ignificant  deviation  from  the  nature  and  purpose  of  a  project"  has 
caused  more  problems  for  more  scientists  throughout  the  nation  than 
anything  we  have  written  up  to  the  present  time.     I  am  in  complete 
agreement  vrLth  you  that  such  a  rjle  does  restrict  the  scientists  and  in 
fact  any  interpretation  of  support  by  a  project  system  must  carry  with 
it  specified  restrictions.    However^  I  do  believe  that  these  are  consid' 
erably  less  than  many  scientists  have  thought. 
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As  one  result  of  r^uch  discussion  vith  study  section  2:eirLbers_, 

vith  other  responsible  scientists^  and  t/ith  groups  of  scientists  of 

several  societies  ve  have~xo~ether  vith  a  ^roup  of  scientists  dra-t/n 

from  our  council  structure — attempted  to  define  in  a  raore  meaningful 

and  more  precise  vay  lirrdtations  ve  feel  are  inherent  in  any  project 

system.    This  redefinition  ^.-all  he  placed  in  the  grants  manual  shortly 

and  reads  as  follovs: 

Subject  to  such  limitations^  if  any_,  as  m^ay  be  adop'::ed 
by  the  £rantee_,   ^he  permissible  changes  by  the  principal 
-  investigator  in  "he  approved  project  sh-all  be  lirrjl^ed 
to  changes  in  r.e  uhcdology_,  approach^  or  other  aspects 
of  the  project  thai:  vculd  e>rpedite  achievement  of  its 
research  objectives  including  changes  tr^t  grov  logically 
out  of  the  project  and  serve  the  best  scientific  strategy. 
¥nen  the  grantee  and  "i:he  principal  investigator  are 
uncertain  as  -o  vhether  a  change  complies  \rl'zh  these 
change s_,  he  vo'old  refer  the  cuestion  to  the  Institute  or 
Division  making  the  avard  for  final  determination. 

I  want  to  stress  that  ve  do  not  viev  such  a  change  in  operating 
instructions  in  terms  of  a  victory  or  a  defeat  for  a  point  of  viev 
but  rather  as  the  outcom.e  of  hard  vork.  by  e>rperienced  people  directed 
tovard  the  resolution  of  very  difficult  problems. 

Within  such  a  guideline  ve  believe  ve  can  operate  ^rLth  assurance 
th-at  funds  are  being  expended  for  the  general  purposes  for  vhich  they 
vere  granted  and  vith  a  minimum  of  administrative  intrusions. 

Limitations  on  Funds  and  Time 
The  second  general  area  of  concern  relates  to  limitations  in 
e>rpenditure  of  fxinds  once  a  grant  is  received.    Admittedly  the  current 
practice  vhich  precludes  purchase  of  eaulpment  above  a  given  STjm  and 
travel  not  contained  in  the  original  request  is  onerous.    It  is  hoped 
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that  shortly — possibly  -vrithin  the  cvxrent  calendar  year — it  -vrill  be 
pocsio^e  "CO  perrat  ^he  "oniversity  to  cake  such  jiidgcients^  since 
they  are  obviously  best  r^-de  at  zhe  local  level,    Pirst_,  hovever, 
ohc  University  must  develop  nechanisnis  vhich_,  vhile  fulfilling  the 
Inves^i-a-^or ^3  needs^  •v.-lll  attest  to  the  institution's  ability  zo 
deterniine  vhether  a  b'j^geted  modification  is  (a)  permissible,, 
(b^  prudent^  and  (c)  in  the  best  scientific  interest  of  the  program. 

The  problems  of  time  accountability  for  professional  staff 
members  may  be  summed  up  in  tvo  questions: 

1.  What  constitutes  full  xime  of  a  professional  research 
worker? 

2.  By  what  manner  can  he  partition  his  time  for  accounting 
purposes? 

I  must  confess  that  I  do  not  r^ave  precise  answers  to  either  of  these 
questions_,  but  would  point  out  that  apparently  investigators  have  had 
li^'cle  tro^oble  with  these  in  planning  projects.    A  high  proportion 
of  our  grant  applications  contain  requests  for  salary  coverage  on  a 
part-time  basis.  '  A  typical  grant  may  list  for  the  responsible 
investigator^  of  time;  research  associate^  25^0;  research  assisxan 

75/^^;  and  research  assistant^,  lOCfj.  The  regxilation  now  requires  th^t 
a  quarterly  estimate  be  made--after  the  fact — along  the  same  general 
guidelines  that  led  the  investigator  to  make  his  original  proposal. 


Although  I  don't  like  this  for  several  reasons,  I  would  point 
out  that  the  new  reg^ulation  resulted  frora  a  nuraber  of  quite  striliing 
irregularities  in  salary  assi?7ii-ents  encountered  in  a  GAO  study  of 
scne  16  schools.     Cn  a  more  fundamental  and  a  more  constr^uctive  level, 
we  are  a^-i:empting  through  a  test  case  procedure  to  obtain  a  ruling 
which  defines  clearly  a  professional's  obligation  when  his  major  salary 
support  is  derived  from  a  research  grant.     We  believe  it  essential  for 
a  full-time  investigator  to  interact  with  his  scientific  environment; 
that  insofar  as  he  draws  on  this  environment  for  growth  and  productive 
research  he  has  an  obligation  to  return  at  least  the  equivalent  in  what 
would  constitute  a  normal  interplay  of  scientific  communication.  We 
feel  that  he  can  do  this  through  consultations lectirre ships ,  seminars 
and  in  part  through  the  acceptance  of  certain  undergraduate  as  well  as 
administrative  responsibilities  which  bear  on  the  maintenance  of  excellence 
in  his  research  environment.    And,  since  ail  this  takes  time  away  from 
research  —  narrowly  defined  as  work  at  the  bench  —  although  it  markedly 
influences  its  quality  and  productivity  —  we  would  like  to  work  out 
through  test  case,  how  much  time  may  optimally  be  given  to  such  activities. 


The  lYiture 

I  believe  our  present  position  is  defensible:    we  have  a  sound 
conceptual  base  for  the  further  conduct  of  our  programs  retaining  the 
essential  elements  of  scientific  freedom  on  the  one  hand  and  public 
accountability  on  the  other. 


The  cuestions  ve  face  3:re  these:     firsts  can  the  scientific 
corrs-unity  forni  its  institutions  and  its  organization  in  a  manner 
vhich  can  strengthen  the  cor^fidence  of  ohe  nonscientific  public;  and 
secondly^  can  the  scientists,  through  their  institutions hring  to 
their  use  of  public  funds  an  ethic  vhich  can  substitute  for  detailed 
lav,  reg-^ation,  procedures,  fonns,  and  the  other  requiresients  of 
the  usual  conduct  of  public  business  necessaiy  to  defend  the  public 
interest. 

Thus  the  ultimate  question  of  vhe^her  these  administrative 
regulations  recede  from  this  high  point  or  go  on  still  further  rests 
clearly  in  the  hands  of  the  commimity  of  science. 
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DEPARTMENT  OF  HEALTH,  EDUCATION,  AND  WELFARE 

Summary  Statement  by  Director 
National  Institutes  of  Health 
Public  Health  Service 

1964  Appropriation  Estimate 

Mr.  Chairman  and  Members  of  the  Committee: 

Once  again  I  wish  to  express  my  gratitude  for  the  opportxmity  to 
appear  before  this  committee  in  connection  vith  the  appropriations  requested 
for  the  National  Institutes  of  Health.    I  am  deeply  conscious  of  the  impor- 
tance of  these  hearings  to  the  destiny  of  the  Nation's  medical  science, 
which  depends  in  large  measure  on  support  and  guidance  received  through 
NIH  programs.     I  am  confident  that  the  committee's  action  will  help  us 
meet  broad  responsibilities  for  sustaining  and  guiding  medical  research  in 
this  country  at  a  level  consistent  with  the  national  economy,  the  research 
opportunity,  and  the  dimensions  of  the  health  problem  itself. 

As  in  the  past,  Mr.  Chairman,  I  have  prepared  a  statement  reviewing 
the  budget  request.  This  is  a  long  statement  in  view  of  the  multiplicity 
of  activities  which  make  up  the  operations  of  NIH  and  the  degree  of  detail 
necessary  to  describe  fiscal  1964  plans.  With  the  committee's  permission, 
I  should  like  to  offer  the  full  statement  for  the  record  and  present  today 
a  brief  summary.  Hiis,  I  believe,  would  save  time  and  provide  opportunity 
for  a  f\iller  exploration  of  matters  in  which  the  committee  may  have  a  par- 
tic\ilar  interest. 
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Ttie  budget  being  presented  for  NIH  operating  programs  totals  $930,^5^,000. 
This  represents  an  increase  of  $112.9  million,  or  ik  percent,  over  the  com- 
parable 1963  operating  level.    It  should  be  noted  that  more  than  ^4-0  percent 
is  earmarked  for  the  mental  health  area  in  response  to  compelling  national 
needs  pointed  out  in  recent  messages  by  the  President.    As  we  review  the 
details  of  this  budget,  I  believe  you  will  agree  that  it  represents  a  sound 
plan  for  moving  ahead  in  the  national  attack  upon  the  major  diseases  of  man. 

As  you  well  know,  Mr.  Chairman,  the  overall  magnitude  of  the  program 
and  of  the  sums  requested  to  support  it  have  not  escaped  criticism.     I  believe 
it  should  be  pointed  out,  however,  that  we  have  clearly  reached  a  stage  in 
medical  science  where  we  face  the  most  complex  problems  ever  presented  to 
the  inte2J.igence  of  man.    As  in  the  physical  sciences,  maximum  productivity 
now  requires  substantial  investment  in  large-scale  operations,  costly  equip- 
ment, and  intensive  development  of  manpower  and  facilities. 

The  prospects  for  substantial  advances  are  bright.    I  feel  no  reluc- 
tance or  misgivings  in  presenting  a  budget  at  this  level,  for  I  believe 
it  is  necessary  to  maintain  the  rate  of  progress  being  made  today.  I 
believe  it  is  commensurate  with  the  problems  before  us,  the  research  oppor- 
tunities, the  circumstances  of  present  scientific  activity,  and  the  expec- 
tations of  the  entire  world. 

In  one  sense,  the  criticisms  I  have  mentioned  are  encouraging.  They 
reflect  the  general  awakening  of  Interest  in  medical  research  programs, 
training,  and  construction  that  affect  virtually  every  medical  scientist 
in  the  Nation.     They  bring  into  the  light  the  complex  interdependence  of 
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imiversities  and  the  Federal  Government  with  respect  to  science — a  relation- 
ship vhich  should  be  the  subject  of  broad  public  concern.    And  they  have 
spurred  us  to  examine  and  modify  our  administrative  procedures,  with  some 
sharpening  of  definition  of  the  responsibilities  of  the  non-Federal  scien- 
tist, his  sponsoring  university,  and  the  supporting  Federal  agency.  Hiese 
influences,  I  feel,  have  served  a  useful  purpose. 

On  the  other  hand,  there  has  been  one  consistent  deficiency  in  the 
recent  scrutiny  to  which  NIH  programs  have  been  subjected.    However  impor- 
tant their  dollar  value,  however  crucial  the  efficiency  of  administrative 
mechanisms — protective,  as  they  m\ist  be,  of  both  Federal  funds  and  freedom 
of  science --these  criticisms  to  date  have  overlooked  the  content  and  pro- 
ductivity of  the  program  itself  and  the  conditions  of  support  which  have 
been  conducive  to  progress. 

Too  frequently,  research  progress  is  viewed  and  measured  in  terms  of 
spectaculars.     This  often  fails  to  mirror  the  true  character  of  science, 
which  represents  day-to-day  work  on  a  broad  frontier  and  day-to-day  progress 
that  seldom  lends  itself  to  dramatic  interpretation.    When  we  see  spectacu- 
lar advances  today,  like  the  polio  vaccine,  open  heart  sxirgery,  and  so 
forth,  they  usually  reflect  a  long  patient  build-up  of  basic  science  sup- 
ported not  only  with  liberal  funds  but  with  deep  faith  in  individuals  and 
institutions.    Viewing  the  building  as  a  whole,  one  is  prone  to  forget  the 
methodical  placing  of  stone  upon  stone. 
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Illustrative  of  this  characteristic  of  progress  in  research  are  the 
developments  in  the  field  of  cancer.    In  this  area  we  are  facing  the  most 
intractable  and  complex  of  problems.    The  essential  nature  of  cancer  woxild 
appear  to  be  intimately  involved  in  the  elemental  nature  of  life  processes. 
Taxis  progress  in  this  field  is  in  a  very  real  sense  dependent  upon  and 
derivative  of  the  gains  we  make  in  understanding  the  basic  vital  phenomena. 
It  is  easy  to  become  discouraged  with  what  may  appear  to  be  a  lack  of 
specific  definite  advances  in  this  field.    Viewed  on  a  year-to-year  basis, 
there  seems  to  be  little  evidence  of  progress  arising  from  the  extensive 
effort  directed  toward  cancer.    Viewed  over  time,  however,  I  believe  a 
very  definite  pattern  of  progress  emerges.    In  the  period  since  World  War  II 
we  have  seen  the  following  instances  of  specific  achievement  arising  from 
cancer  research: 

— Prolonged  renilssions  effected  in  choriocarcinoma  with  methotrexate, 
representing  the  successful  treatment  of  a  rare  but  highly  malignant  cancer 
with  drugs  alone. 

— Reduction  of  kO  percent  in  the  death  rate  from  uterine  cancer,  in 
part  through  widespread  use  of  the  vaginal  smear  test. 

— Advances  in  drug  treatment  and  supportive  therapy  for  acute  child- 
hood leukemia,  resulting  in  a  fourfold  increase  in  median  s\irvival  time. 

— ^Association  of  cigarette  smoking  with  l\ing  cancer. 

— New  knowledge  of  the  virus -t\zmor  relationship,  including  discovery 

of  the  polyoma  virus,  several  leukemia  agents,  virus  particles  in  the  blood 

of  leukemic  animals,  successf\il  vaccines  against  cancers,  and  tumor  induction 
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in  animals  with  viruses  of  acute  human  infections. 
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In  a  general  way  this  pattern  of  long-term  buildup  in  basic  knowledge 
and  understanding  of  the  nature  of  disease  has  made  possible  comparable  • 
advancement  in  other  research  areas: 

Reflective  of  progress  in  the  field  of  mental  health  is  the  continued 
decline  in  the  size  of  the  resident  patient  population  in  public  mental 
hospitals  in  the  United  States.    Since  I956  we  have  seen  the  decline  of 
approximately  8  percent,  or  almost  135,000  patients,  in  these  facilities. 
This  reduction  represents  the  cumulative  effect  of  utilizing  the  knowledge 
emerging  from  the  research  effort  directed  towards  the  understanding  and 
control  of  mental  illness. 

In  like  manner,  the  cumulative  knowledge  and  capability  brought  about 
by  research  is  reflected  in  another  major  area  of  disease,  cardiovascular 
disorders.    Although  we  can  look  forward  to  an  overall  increase  in  cardio- 
vascular mortality,  since  failure  of  the  cardiovascular  system  seems  to  be 
an  inescapable  component  of  the  process  of  aging,  nevertheless  the  death 
rate  in  three  major  areas  of  cardiovascular  problems  has  shown  definite 
decline  in  the  past  decade.    These  include  deaths  from  rheumatic  fever  and 
chronic  rheumatic  heart  disease,  fatalities  from  chronic  endocarditis  and 
other  myocardial  degeneration,  and  most  promising,  a  decline  in  the  death 
rate  from  hypertension. 

Comparable  advances    arising  out  of  the  long-term  enlargement  of  our 
knowledge  could  be  cited  in  many  other  important  categories  of  disease, 
I  would  urge  the  committee  to  keep  in  mind  the  relationship  of  continued 
progress  in  the  basic  understanding  of  disease  and  life  processes  as  the 
necessary  precursor  to  specific  dramatic  events  in  medicine  and  public 
health.    The  statements  of  the  several  NIH  program  directors  will  emphasize 
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this  relationship  in  their  respective  fields. 

Returning  now  to  NIH  programs — to  current  operations  and  proposed 
plans — I  am  pleased  to  report  that  the  past  year  has  teen  especially- 
fruitful,  both  at  our  own  facilities  at  Bethesda  and  under  our  research 
grants.    I  shall  defer,  however,  to  the  directors  of  the  several  Institutes 
for  detailed  reports  as  the  committee  takes  up  the  separate  appropriations. 

I  should  like  no/ ,  Mr  Chairman,  to  summarize  the  major  increases  in 
the  1964  appropriation  request  over  the  estimated  1963  operating  level  of 
$817.6  million  in  terms  of  the  functional  use  of  the  funds: 

Of  the  total  increase  of  $112.9  million,  $72.3  million  is  for  Research 
Grants  and  $32.2  million  for  Fellowships  and  Training  Grants.    In  both 
cases,  this  provides  an  increase  of  about  one-third  for  the  mental  health 
area  and  about  one-tenth  for  all  other  Institutes  and  Divisions. 

Collaborative  studies  will  require  an  additional  $1.9  million;  Review 
and  Approval,  $1.7  million;  and  direct  research  of  the  Institutes,  $3-1 
million.    Finally,  I  should  like  to  mention  a  requested  increase  of  $840,000 
to  meet  expanded  responsibilities  of  the  Division  of  Biologies  Standards. 

The  Bill  as  passed  by  the  House  retains  the  20^  limitation  on 
indirect  costs  of  Research  Grants.    The  estimates  for  the  several  NIH 
appropriations  accounts  were  reduced  by  $6  million.    This  is  the  amount 
the  President  had.  reccsnmended  which  would  permit  payment  of  actual  indirect 
costs  up  to  a  maximum  of  25^.    We  strongly  urge  restoration  of  these  funds 
to  the  amoxint  provided  in  the  President's  Budget.    In  the  case  of  many 
grantees,  the  25^  figure  would  still  be  somewhat  less  than  the  actual  cost 
incurred  in  ax3ministering  these  grants.    Under  no  circumstances  would  any 
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Institution  be  paid  more  than  its  actual  cost.    We  wish  to  emphasize 
that  the  so  called  "indirect  cost"  that  are  at  issue  here  are  real 
costs,  real  dollars  spent,  just  as  much  as  are  direct  costs. 

Under  the  present  system,  research  grants  from  NIH  create  an 
Institutional  deficit  that  should  be  met.    To  the  extent  that  NIH  fails 
to  pay  the  actual  costs  of  its  research  project  the  grantee  must  finsuace 
the  deficit.    This,  in  turn,  means  a  diversion  of  funds  from  other 
important  functions  of  the  Institution  that  are  not  supported  by  grants. 

The  Service  has  recently  issued  a  Grants  Manual  for  the  guidance 
of  all  grantees.    The  emphasis  in  these  instructions  is  on  the  improvement 
of  Grants  Administration.    One  important  way  to  aid  Institutions  in  the 
implementation  of  these  guidelines  is  for  us  to  make  more  adequate 
provisions  for  costs.    This  can  be  expected  to  result  in  better  management 
of  projects  on  the  part  of  the  grantees  and  in  the  long  run  should  produce 
more  effective  progi^  per  dollar  granted. 

The  House  Committee  made  a  further  reduction  of  $12  million  in  the 
budget  request  of  the  National  Institute  of  Mental  Health  by  eliminating 
funds  that  had  been  requested  for  the  initiation  of  a  new  program  of 
hospital  improvement  grants.    This  action  on  the  part  of  the  House 
places  an  immediate  and  serious  obstacle  in  the  furtherance  of  what  appears 
to  be  a  very  promising  prospect  for  improving  the  treatment  and  care  of 
the  mentally  ill  of  the  nation. 

The  Congress  is  now  considering  legislation  which  proposes  new  and 
major  actions  in  respect  to  the  development  of  a  comprehensive  national 
program  in  the  field  of  mental  illness  and  mental  retardation.  A 
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principal  aspect  of  this  program  is  to  bring  to  the  conraunity  the  kind 
of  facilities  and  services  which  our  research  efforts  have  demonstrated 
as  being  most  effective  in  advancing  the  recovery  of  the  mentally  ill. 
However,  lantil  such  community  centered  programs  are  actually  in  being 
there  is  an  imperative  need  for  improving  the  quality  of  care  in  our 
current  public  facilities  for  the  mentally  ill.    A  major  step  in  that 
direction  was  envisaged  in  the  program  of  Hospital  Improvement  Grants 
for  which  $12  million  was  requested  in  the  President's  Budget  for  the 
National  Institute  of  Mental  Health.    This  program  would  make  possible 
grants  to  State  mental  hospitals  to  carry  out  demonstrations  of  the  improved 
methods  of  care,  treatment  and  rehabilitation  of  the  mentally  ill  which 
have  been  developed  and  proved  effective  in  our  most  advanced  research 
centers.    In  this  manner  we  would  seek  to  demonstrate  effective  methods 
for  mobilizing  all  available  resources  within  our  present  hospital  system 
to  bring  to  bear  the  knowledge  and  understanding  of  the  treatment  of 
persons  with  mental  and  emotional  problems  that  we  have  thus  far  gained. 
This  program,  therefore,  represents  our  beginning  effort  in  what  will 
clearly  be  an  historic  national  effort  to  upgrade  the  quality  of  treatment 
of  the  mentally  ill  in  this  country  and  to  bring  about  the  highest  rate 
of  return  to  social  and  economic  effectiveness  of  those  so  afflicted.  I 
would  urge,  therefore,  that  the  Committee  accord  a  favorable  hearing  to 
Dr.  Felix  when  he  discusses  this  program  in  detail,  and  restore  these 
funds  so  that  the  President's  initial  efforts  in  this  important  area 
may  not  be  delayed. 

Looking  toward  196^ >  Mr.  Chairman,  I  can  say  with  assurance  that 
the  projected  operations  are  organized  for  greater  managerial  efficiencj^ 
better  program  balance  in  grantee  institutions,  and  more  thorough 
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exploitation  of  research  opportunities.    We  have  come  to  see  that  further 
progress  in  the  life  sciences  depends  upon  the  expansion  of  the  Nation's 
resources  and  facilities  for  this  purpose  and  the  strengthing  of  the 
capabilities  of  our  institutions.    Our  responsibility  is  to  mobilize 
all  forces  applicable  to  the  task. 


—I 
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TEE  CHALLETTGE  TO  THE  PIiYSICM—  ■ 
A  C0I'frEI.lP02lA?.Y  PERSF2CTI\r£^ 

James  A.  Shannon M.D.*^ 

It  is  possible  to  indicate,  but  not  to  describe,  the  sense  of  honor 
I  feel  in  sharing  this  occasion  with  you.     Its  significance  extends  beyond 
■Che  ^-stifiable  pride  that  each  of  you  feels:     it    is  the  significance  of 
furthering  a  noble  tradition,  of  formally  acknowledging  capability  to 
practice  medicine.    Farther,  it  symbolizes  capability  at  an  unsurpassed 
lev,.;!,  at  a  time  vhen  man's  greater  potentialities  are  so  critically  poised. 
Tr.<;  ^i-aduation  of  a  class  of  physicians  has  always  been  an  individual  and 
in::'v:ixutional  achievement.    Today  it  is  a  vital  national  and,  indeed,  inter- 
national gain. 

For  those  of  you  vho  are  commencing  your  medical  careers,  I  should 
like  to  view  these  from  the  perspective  of  an  administrator  of  medical 
research  (long  since  a  physician  and  working  scientist).    Such  an  overview 
may  offer  something  of  value  for  those  who  will  practice  a  profession  groun- 
ded in  the  medical  sciences.    Perhaps  I  may  begin  by  reflecting  on  broad 
trends  of  zhe  past  quarter  centiiry  which  are  changing  appreciably  the  phy- 
sician's -de.     Oliver  Wendell  Holmes  testified  to  this  approach  in  saying, 
"I  find  the  great  thing  in  this  world  is  not  so  much  where  we  stand  as  in 
what  direction  we  are  moving." 

Looking  back,  one  sees  an  outstanding  trend  in  the  acceleration  of 
the  rate  of  acquisition  of  new  knowledge.    This  is  impossible  to  quantify. 

*?re commencement  address.  University  of  Maryland  School  of  Medicine, 
Baltimore,  Md.,  June  7,  I963. 
■^•^Director,  National  Institutes  of  Health,  Public  Health  Service,  U.S. 

Department  of  Health,  Education,  and  Welfare. 
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Yet  the  kac-wledge  and  materials  gained  prior  to  I85O  vere  at  least  doubled 
by  1900_,  more  than  doubled  again  by  the  start  of  World  War  11^  and  at  least 
again  since.     If  xhis  is  too  crude  a  measure,,  I  vill  supply  a  fev  broad 
examples  of  medical  progress  that  have  occurred  in  my  ovn  time. 

In  the  field  of  therapeutics  alone^  one  thinks  immediately  of  a 
number  of  essential  nutrients;  tvo  revolutions  in  antibacterial  agents — 
the  sulfonamides^  then  the  antibiotics;  important  hormones  including  those 
of  the  adrenal  cortex;  oral  antidiabetics;  the  tranquilizers;  antihyper- 
tensives; anticoagulants;  many  agents  useful  in  cancer  and  neurological 
diseases;  and  a  vholly  nev  technology  of  anaesthesia. 

Preventive  medicine  gained  fluoridation  of  public  water  supplies  and 
many  bacterial  and  viral  antigens. 

Surgery  and  diagnostic  technology  have  made  fantastic  strides.  Today's 
operations  for  the  repair  and  reconstruction  of  organs  vould  have  been 
rejected  by  my  professor  of  surgery  as  ridiculous  to  think  about. 

Finally^  ve  have  gained  a  far  better  understanding  of  disease  mechan- 
isms which  defies  summary  treatment. 

Sveeping  and  fundamental  changes  in  clinical  practice  have  followed 
these  advances.    Above  all,  the  physician's  effectiveness  has  been  enormously 
increased.    This,  in  turn,  has  resulted  in  major  shifts  in  the  mortality 
picture  and  the  age  grouping  of  the  population.    Much  has  been  said  of  these 
changes  and  I  mention  them  only  in  passing.    But  the  physician  has  also  been 
affected  in  a  way  less  often  noted- -through  the  far  greater  complexity  of 
clinical  practice  and  the  mounting  difficulty  of  keeping  abreast  of  new 
developments. 

A  vastly  expanded  body  of  knowledge,  greater  effectiveness  of  the 
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physician^  and  troad  social  changes  have  led  to  certain  modifications  of 
the  physician's  role.    The  increase  in  specialization  is  prominent.  This 
has  occurred  as  a  result  of  the  concentration  of  population  in  urban  areas 
and  "che  advan^cages  of  limiting  one's  field_,  notably  enhancement  of  one's 
abilities.    A  corollary  development  has  been  the  general  practitioner's 
increasing  referral  of  complex  problems  to  the  specialist,,  vith  concomitant 
responsibilities  in  the  management  of  cases.    To  some  extent^  then^  the 
trend  tovard  specialization  is  an  adjustment  to  scientific  progress. 

Accompanying  these  trends  have  been  outstanding  changes  in  the  patient- 
physician  relationship.     Social  developments,  urbanization,  the  shift  in 
practice  from  bedside  to  office,  more  institutional  medicine,  and  the  system 
of  specialization  have  all  tended  to  depersonalize  the  relationship.     I  am 
not  one  vho  deplores  this  tendency;  I  see  it  not  only  as  an  inevitable  con- 
seauence  of  social  changes,  but  as  a  step  toward  greater  integration  of 
medical  and  social  resources  vithin  the  community.    The  modern  physician  must 
function  effectively  in  a  complex  of  hospitals,  schools,  laboratories, 
specialized  health  agencies,  and  referral  situations.    But  a  growing  sense 
of  having  found  better  vays  to  fulfill  his  mission  has  encouraged  him  to 
accept  and  even  seek  the  nev  orientation.     Out  of  a  role  once  highly  indi- 
vidualized—  oriented  to  the  patient  in  a  family  conte:ct — has  emerged  a  social 
responsibility  to  meet  the  medical  needs  of  the  community  from  vhich  many  of 
his  resources  are  dravn  as  "well  as  render  personal  service. 

The  physician  has  alvays  been  obligated  to  keep  abreast  of  emerging 
practical  knowledge,  and  to  utilize  it  well,  or  see  that  it  is  utilized,  on 
behalf  of  his  patients.     I  think  of  this  as  the  obligation  to  know.     It  has 
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cbligaticn  to  knGV.     It  has  partici:larly  i::iportant  implications  for  anyone 
e^ibarking  on  a  nedical  career  at  rhis  time. 

I  believe  the  broader  implications  vill  be  obvious  if  ve  face  the  simple 
fact  ^hat  most  of  you  vill  be  practicing  medicine  into  the  next  century. 
Scienoific  advances  vill  have  continued^  and  much  of  vhat  you  have  learned 
up  to  nov  vill  be  greatly  modified.     "The  most  vivid  truth  of  our  age" — to 
quote  I-Cargaret  Mead — "is  that  no  one  vill  liA^e  all  his  life  in  the  vorld  into 
vhich  he  vas  born  .  .   .  ."    Ve  might  speculate  generally  on  the  direction  of 
changes  over  the  next  thirty-five  years  or  so. 

Certainly  ve  vill  reap  revards  of  current  research  programs,  public  and 
private.    Manifold  expansion  of  the  research  base,  largely  during  the  time 
you  have  been  in  college  and  medical  school,  has  probably  accelerated  medi- 
cal-science capability  by  about  a  decade.    The  quickened  pace  of  nev  findings 
vill  continue,  and  the  pool  of  knovledge,  tools  and  techniques  available  to 
the  physician  vill  continue  to  grov  rapidly. 

The  nature  of  the  change  in  clinical  medicine  may  be  expected  to  follov 
a  characteristic  pattern.     It  is  reasonable  to  say  that  no  knovledge  is  ever 
lost;  a  faco  gained  remains  a  fact,  and  tools  for  the  most  part  are  merely 
improved.     But  vhat  is  considered  an  adequate  definition  of  a  disease  entity 
today  vill  no  longer  obtain  tomorrov. 

The  ffxajor  problem  that  each  of  you  vill  face  in  a  very  personal  vay 

stems  from  the  fact  that  the  amount  of  knovledge  available  for  application 

to  a  disease  situation  has  grovn  to  the  point  vhere  the  physician  is  finding 

it  increasingly  difficult  to  utilize  individually  the  bulk  of  diagnostic  and 

available 

therapeutic  procedures/in  the  best  interest  of  his  patient.    And  I  truly 
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oe^ieve  ve  are  just  at  the  beginning  cf  a  period  of  very  rapid  medical  advance. 

i::pidemiology_,  ncv  applied  to  noninfectious  as  ivell  as  infectious  diseases, 
is  deriving  nev  vigor  from  automatic  data  processing  and  other  techniques  for 
extending  the  scope  of  medical  science.     The  skills  of  the  biometrician_,  sup- 
plementing those  of  the  laboratory  and  clinical  investigator,,  are  providing 
valuable  information  in  cardiovascular  diseases,  the  arthritides,  neurological 
diseases,  and  cancer.     Such  approaches  do  not  generally  give  final  solutions 
to  health  problems,  but  they  can  be  expected  to  isolate  causal  and  contribu- 
tory factors  for  later  and  definitive  exploration.. 

Modern  advances  in  biochemistry  have  rapidly  extended  cor  depth  of  under- 
standing of  cellular  phenomena  and  the  integrated  systems  on  -which  some  of 
these  depend.     Such  information  combined  vith  new  abilities  to  translate  the 
findings  to  the  total  organism  in  health  and  disease  continue  to  expand  our 
fund  of  basic  imovledge  at  a  tremendous  rate.    Ivluch  of  this  investigation  is 
addressed  to  fundamental  aspects  of  the  life  processes.     It  vill  eventually 
move  more  directly  into  the  theater  of  disease.    Meanvhile  the  same  approaches 
vill  yield  an  array  of  new  drugs  to  tide  us  over. 

An  even  deeper  penetration  into  the  life  processes  vill  come  from  the 
field  of  physical  biology.    As  physicists,  physical  chemists,  and  mathe- 
maticians turn  their  models  of  thought  and  instruments  of  precision  to  the 
living  vorld,  ve  are  gaining  a  better  understanding  of  the  nature  of  intra- 
cellular reactions  and  the  complex  mechanisms  involved.    Already  ve  have  an 
array  of  definable  "molecular  diseases,"  som.e  insight  into  the  mechanics  of 
protein  synthesis  and  cell  replication,  and  at  the  very  least  an  understanding 
of  the  framevork  in  vhich  genetic  information  is  stored  and  retrieved  for 
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oransnissicr-.     ~ne  ccnseauences  cf  these  advances  to  our  understanding  of 
huican  cisease  are  probably  beyond  o^or  present  comprehension. 

Ten  years  from  ncv  o-jr  current  understanding  of  viruses  and  their  inter- 
play vith  cells  in  the  production  of  disease  vlH    appear  prir:itive  in  retro- 
spect.   As  a  practical  riatter,  in  tventy  years  nany  viruses  vill  have  yielded 
specific  antigens  for  the  prevention  of  a  ni:iiiber  of  diseases  not  yet  suspected^ 
much  less  classified^  as  being  of  viral  origin. 

The  fields  of  psychiatry  and  ne-urology  vill  continue  to  converge  through 
fundamental  studies  on  the  brain  and  its  functional  architecture^  the  nervous 
BjBte-2Ly  the  learning  process,  memory,  and  our  cognitive  faculties  generally. 
The  results  of  such  studies,  together  vith  a  broad-based  understanding  of 
relevant  behavioral  sciences,  vill  eventually  help  to  clarify  the  psychoses, 
a  variety  of  emotional  disorders,  and  such  complex,,  devastating  problems  as 
alcoholism  and  drug  addiction.    As  knovledge  emerges,  it  •will  have  to  be 
applied  both  to  individuals  and  groups.    A  broadened  approach  through  modi- 
fication of  £rcup  dynamics  vill  be  essential  to  the  solution  of  serious  pro- 
blems of  adolescent  and  adult  behavior. 

As  a  prelude  to  this,  the  behavioral  sciences  vill  have  found  a  firm 
base  in  the  preclinical  years,  not  as  an  introduction  to  psychiatry  pre- 
sented by  psychiatrists  but  rather  as  a  group  of  increasingly  impoirtant 
fundamental  sciences  vhich,  together  vith  other  preclinical  sciences,  vill 
give  our  student  of  tomorrov  a  broader  base  for  the  understanding  of  the 
emotional,  intellectual  and  biological  development  of  the  individual. 

Without  attempting  to  press  the  crystal  ball  too    far,  I  think  one 
could  safely  predict  that  these  changes  vill  lead  to  important  adjustments 
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in  the  medical  profession.    Vasx  form  are  those  likely  to  take?    Perhaps  ve 
should  expect  further  increases  in  specialization,,  group  practice,  commnity 
health  services,  institutional  medicine,  and  services  to  physicians.     I  see 
no  harm  in  such  prospects  if  they  evolve  spontaneously.    There  does  seem  a 
limi-u,  hovever,  to  which  certain  trends  can  go.     Some  have  already  exceeded 
reasonable  bounds,  such  as  the  lengthening  of  medical  education,  dependence 
on  the  drug  trade  for  instruction,  gravitation  of  physicians  toward  centers 
of  population,  and  simple  proliferation  of  the  professional  literature.  If 
the  physician  is  to  become  increasingly  effective,  he  must  apply  himself  to 
dealing  vith  these  trends  or  at  least  holding  them    in  check.    Ke  will  not  be 
alone  in  his  task,  for  many  institutions  and  associations  share  his  concern. 

Kost  certainly,  then,  the  physician  vill  be  simultaneously  blessed  and 
beset  vith  innovations  that  increase  his  "obligation  to  know."    I  have  no 
specific  plan  to  offer  by  vay  of  helping  the  physician  meet  this  situation. 
However,  I  would  make  a  few  general  observations  that  might  suggest  approaches. 

If  we  accept  the  premise  that  physicians  must  somehow  keep  abreast  of 
a  rapidly  advancing,  practical  frontier  of  knowledge — must  develop  more 
efficient  means  for  doing  so — then  the  absence  of  any  formal  recognition  of 
the  need  is  conspicuous.     One  would  expect  to  see  a  firm,  clear  response  on 
the  part  of  the  profession — a  consensus  for  some  uniform  evidence  of  renewal 
of  knowledge  and  skills.    This  might  take  the  form  of  a  periodic  relicensing 
of  physicians  or  a  mandatory  program  of  study. 

Concurrently,  the  practitioner  must  find  the  time — say,  tlirough 
opportunities  for  sabbatical  leave — in  which  to  learn  and  perhaps  partici- 
pate in  teaching  activities.    Programs  to  alleviate  the  national  shortage  of 
medical  manpower  should  take  this  into  account. 
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T-r.'iere  should  ve  look  for  action  in  this  general  exea.'i     Obviously,,  the 
profession  itself--the  leaders  among  physicians  and  medical  educators- -must 
tal^e  -zhe  initiative  in  developing  a  system  for  the  continuance  of  education. 
This  should  encompass  the  entire  spectrum  of  needs:    evaluation  of  findings, 
demonstration,  teaching,  communication,  and  formal  standards  and  requirements. 
Like  the  creation  of  new  schools,  board  examinations,  and  so  forth,  the  devel- 
opment of  opportunities  for  continuing  medical  education  vill  require  con- 
certed action  vithin  the  ranks. 

I  needn't  dwell  on  the  excellent  proposals,  nor  the  impressive  array  of 
techjaological  aids  to  teaching  and  communications,  that  are  a3-ready  available 
for  an  educational  program  such  as  we  all  must  advocate.    But  I  should  like 
to  stress  that  the  need  is  not  for  mere  information,  nor  for  teclmical  devices 
to  convey  it.     It  is  a  need  for  development  of  new  teaching-lesirning  situations. 

The  tradition  of  medicine  dictates  that  effective  programs  for  keeping 
up  with  new  knowledge  shall  be  established.    Their  evolution,  though  sporadic, 
is  already  apparent.     If  somehow  they  do  not  mature — if  the  physicians  of 
tomorrow  do  not  fully  accept  their  "obligation  to  know"--then  most  certainly 
an  informed  public  will  become  a  compelling  force,  with  many  undesirable  con- 
sequences.    I  believe,  however,  that  we  will  gradually,  as  part  of  an  evolu- 
tionary process,  assimilate  the  concept  that  medical  education  of  a  highly 
developed,  fairly  systematic  kind  must  be  continuous  throughout  the  medical 
career. 

Such  a  concept  and  the  programs  to  implement  it  will  have  several  broad 
effects.    One,  they  will  help  to  close  the  present  gap  in  the  spectrum  from 
research  to  practice.    Two,  they  will  assure  the  physician  of  the  most 
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up-to-date  useful  knawledge  and  techniques  by  vhich.  to  augment  his  efficiency. 
Thr-ee,  they  vill  result  in  better  feedback  of  important  information  to  the 
research  community.    And  fo-ur_,  they  ■^■7ill  bring  institutions  and  industry  into 
the  advancement  of  medicine  in  constr"uctive  nev  vays. 

In  summary,,  then--the  challenge  to  the  physician  of  today  and  tomorrow 
is  to  m^intain^  in  a  rapidly  evolving  medical  technology^  the  individual  . 
competence  vhich  varrents  the  position  Robert  Louis  Stevenson  assigned  to  him 
vhen  he  said^  "There  are  men  and  classes  of  men  that  stand  above  the  common 
herd,   .   .   .  the  physician  almost  as  a  rule.    Ee  is  the  f lover  (such  as  it  is) 
of  o^or  civilization." 
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DRUG  TOXICirY—PROBLEMS  AND  PROSPECTS 


Dr.  J.  A.  Shannon 

Gordon  Research  Conference  on 

Toxicology  and  Safety  Evaluations 
August  1,  1963 
Meriden,  N.H. 


Dr.  Coulston,  Ladies  and  Gentlemen: 

I.    First,  I  should  like  to  express  appreciation  for  this 
opportunity  to  explore  certain  aspects  of  the  national 
problem  of  drug  toxicity  as  it  affects  toxicologists 
and  pharmacologists. 

A,  Timely:    need  for  information  in  drug  development 
is  being  redefined. 

B.  Responsibility  for  redefinition  shared  lay — 
1.    Academic  commxinity. 

2«    Medical  profession. 

3»    Government,  beyond  the  regulatory  function. 


■  . '  'it; 
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C*    This  has  resiilted  from  combination  of  circumstances: 
1.    Increasingly  rapid  introduction  of  nev  therapeutic 
drugs,  many  for  long-term  use. 
'  '.     2,    Increasing  contamination  of  environment  with  i;- 
economic  poisons — pesticides,  food  additives,  other 
agents  designed  to  affect  the  economy. 
3»    Increasing  pollution  of  the  environment  vlth 
^  radioactive  fallout,  Industrial  residues,  exhaust 

from  vehicles,  and  other  vastes. 


■1 
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D*    Most  of  these  agents  have  this  in  <j;ommon— prolonged 
e:q>06ure,  possible  cumulative  effects. 


II.    Problems  are  ccaapounded  by  inadequacies  of  knowledge  and 
Institutions . 


,j  A.    Call  for  toxicology  at  the  most  sophisticated  level. 

B.  Must  develop  ability  to  determine  long-term  potential 
of  drugs  and  environmental  poisons. 

C.  Need  workable  standards  for  industry  and  regulatory 
agencies. 

D.  Zxl sting  support  programs  inadequate  to  provide 
necessary  staffs,  training,  or  facilities  such  as 
research  centers. 
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III.    The  only  conclusion  to  be  drawn  from  these  needs  is  that 
the  field  of  phannacology-toxicology    must  be  expanded. 
Field  is  entering  new  era. 

A.    Sociologically  speaking,  toxicology  might  be  said 
to  have  entered  its  fourth  phase.    Brief  history: 
1*    Description  of  gross  toxic  effects.    In  ancient 
times,  toxicology  explored  gross  effects  of  known 
poisons.    Could  not  go  much  beyond  this  until  early 
19th  century. 
2.    Applications  in  criminology  and  pharmacology. 

Systematic  and  scientific  investigation  of  toxic 
effects,  both  In  forensic  medicine  and  drug 
.ij  development,  marked  the  second  phase.  Made 

possible  by  advances  in  chemistry,  physiology, 
pathology,  and  clinical  medicine. 

a.  Mateo  J."  B.  Orfila  published  treatise  on 
experimental  toxicology  In  l8l^. 

b.  Good  texts  on  toxicology  in  America  i by 
Henry  Coley  (I832)  and  Sir  Robert 
ChrlstlBon  (lS/J4-5~Am.  ed.  was  l*-th). 

■iLTijiH'H'"iv.:"-.".'""n    ■t.f^iJiif  ji^iiM<ilV>.tiii.ll!W^ifjWi,i.i»i|i  I. 111)1. 1  J  nmi'i'''  JA<»  ■i..fi.j«<.ni^i^ijiii  iwufp^.'Vll'ii 


c.    But  a  true  scientific  approach  to  under- 
standing the  mode  of  action  of  toxic  drugs 
was  not  made  until  the  latter  half,  of  the 
century— Bernard,  Ehrlich,  and  especially 
Schmledeberg  (187O— action  of  nicotine  on 
vagus  nerve ) . 

J,    Food  and  drug  regulation,  acute  toxicity.  Toxl- 
1  cology  entered  broad  regulatory  phase  in  late 

;]  19th  century,  applied  to  the  control  of  poisons 

3  in  Industry,  food,  other  aspects  of  environment. 

i860— early  food  adulteration  act  (Britain). 
1881— pure  food  legislation  in  U.S.  (N.J., 
N.y. ,  Mich.),  following  rampant  adul- 
teration. 
1906 — Food  and  Drug  Act. 

1918— World  War  I  marked  early  widespread  use 
of  chemicals  in  agriculture. 
k.    P^piiatlon.  chronic  toxicity.    The  fourth,  or 
current  phase  of  toxicology Is  characterized  by 
effort  to  evaluate  long-term  use  of  drugs— such  | 
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as  neuro-  and  psychophaarmacologic  agents,  cardio- 
vascular drugs,  hormones,  malaria  suppressants, 
antidiabetics  — and  long-term  exposure  to  environ* 
mental  poisons. 

B.  It  is  now  obvious  that  the  national  problems  of  drug 
toxicity  will  not  be  solved  without  a  broader 
scientific  base. 

C.  Field  must  be,  expanded  to  include  biochemistry, 
physical  biology,  ecology,  embryology,  computer 
science,  etc. 

1.  Detailed  discussion  would  require  separate  treat- 
ment of  therapeutic  drug  development  and  environ- 

•  mental  poisons. 

2.  Important  point  to  made  here  is  that  classic 
toxicology  must  be  fused  with  other  disciplines 
in  order  to  cope  with  current  national  problems. 

3>    Analogous  to  field  of  "nutrition,  where  ,.de  scrip- 
'         tive^jihase-has-  evolved  intp.  ena.lytic«-       >  ■  •' 
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Do    From  administravive  viewpoint,  one  sees  need  to 
reorient  research  programs  as  to  emphasis. 
1«    Development  needed  in  areas  of  multidlci-- 

plinary  effort,  particularly  research  and 

research  training  centers.  Need: 

a.  Pharmacology-toxicology  centers. 

b.  Centers  for  therapeutic  research. 

c.  Pesticide  centers. 

2«    NIH  is  seeking  additional  legislative  authority 
to  implement  such  a  program, 

a.  Need  to  extend  PHS  Act  to  include  research 
on  "the  relation  of  pesticides,  chemicals, 
and  other  exogenous  agents  to  human  health 
and  disease . " 

Expansion  of  authority,  to  make  contracts, 
c.    Authority  for  construction  of  facilities. 


'I 


lY.  On  the  national  scene,  there  is  a  great  deal  of  activity 
that  will  affect  the  field  of  pharmacology-toxicology. 

A.    Actions  of  important  advisory  groups,  such  as  PSAC; 
Conmission  on  Drug  Safety,  created  by  PMA;  NAS-NRCj 
and  the  drug  safety  committees  of  kWi,  Assoc.  of  Am. 
Med.  Colleges,  and  Central  Society  for  Clinical  Res. 
:  !•    PSAC's  special  panel,  headed  by  Dr.  Colin  M. 

■    '  McLeod,  strongly  urges  more  complete  toxicity 

.        studies  of  pesticides  and  proposes  monitoring 
network.    President  Kennedy,  in  releasing  the 
report,  vants  Congress  and  responsible  Federal 
agencies  to  Implement  the  recommendations. 


2*  .  Other  groups  have  been  concerned  with  drug 
testing  procedures.    Already  the  chairman  of 
.    the  Commission  on  Drug  Safety,  Dr.  Lowell 
Coggeshall,  has  reported  progress  before  the 
Humphrey  Committee  of  the  Senate.    Thus  there 
are  channels  by  which  the  recommendations  of 
scientific  groups  can  find  their  way  into 
legislation. 

3«    Citizens  Advisory  Committee  of  l6  experts  was 
named,  October  19^1,  to  recommend  steps  which 
DHEW  and  FDA.  sho\ild  take  to  protect  citizens 
•    \inder  food  and  drug  laws.    IiCd  to  recent  Harris- 
Kefauver  Amendments  to  Food,  Drug,  and  Cosmetic 
Act  (1962) . 


-  i 
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B*    In  addition,  then,  to  advisory  groups,  there  are 

legislative  bodies  concerned  vlth  the  problem. 

!•    Hearings  have  been  held  by  the  Senate  Conmittee 
on  Government  Operations  (Humphrey) ,  Senate 
Judiciary  Committee  (Kefauver),  House  Inter- 
state and  Foreign  Commerce  Committee  (Harris), 
Senate  Cooimlttee  on  Ccmmerce  (Kagnuson) ,  House 
Ccanmittee  on  Government  Operations  (Dawson) . 

2.    In.  addition,  biHo  have  been  submitted  by  John 
Fogarty  (pesticide  control),  Liponati  (biologies 
control),  and  others. 

3»    It  is  too  early  to  generalize  on  the  outcome 
of  these  activities. 


;  '"'''?.!i".iw«,jiiijii.|;i;|iTwii<|^ii|^  wnn.unj' 
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VI.  It  is  my  personal  conviction  that  legislative  groups 
.    should  be  guided  by  certain  basic  precepts: 

A.  Hazard  must  be  balanced  against  need  in  regulations 
■  affecting  drug  development.    Calculated  risks  essen- 

tial to  progress. 

:  :  .  ;  B«  ■  Means  must  be  vorked  out  for  bringing  value  Judg- 
.  ments  of  experts  to  bear  in  testing  and  licensing. 
"Each  product  should  be  judged  for  the  use  intended 
.  and  regulated  accordingly. 

'  ■        Standards  should  be  constantly  refined  on  the  basis 
•    of  findings  from  an  expanded  research  base. 

D.    A  greater  effort  should  be  made  to  educate  and 
■olioit  the  cooperation  of  industry,  physicians, 
and  the  public  in  the  matter  of  sregulation. 
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,^  VI.  The  field  of  toxicology  vill  take  an  active  part  in— 

A.    Formulation  of  nev  standards  for  drug  safety. 

B«    Better  systems  for  graduated  testing  of  new  drugs 
and  determinations  of  pesticide-residue  effects. 

'  ;     ^'    Urgently  needed  systems  for  better  communication 
I      i  .,         between  drug  users,  particularly  clinical  inves- 

i   '        tigators  and  practicing  physicians,  and  regula- 
,  >;    i  tojry  agencies  and  manufacturers. 

I  ■  ;        1.    This  concerns  the  post-licensing  phase  as  well 
V    .  i    :        ■  •    as  the  testing  phases. 

2.  Should  give  due  consideration  to  tendency  for 
toxic  effects  to  develop  as  drugs  are  used  in 
ways  not  intended. 
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VII*  Expanded  programs  of  research  in  pharmacology-toxi- 
cology will  call  for  work  at  a  high  level  and  be  ■ 
attractive  to  young  talent. 

A.  The  study  and  prediction  of  long-term  effects 

of  drugs — teratogenicity,  carcinogenicity,  etc. — 
will  be  highly  demanding. 

B.  There  will  be  a  shading  off  into  the  more  "pure" 
eireas  of  research,  on  which  a  satisfactory  coping 
with  the  urgent  problems  of  regulation  depends. 

.  C»"  Safe  to  predict  that  the  future  of  the- 'field  is 
asBured  for  a  long  time  to  ccme/     -t-?'  '       -'  • 


I 
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VIIJ. 


As  to  the  present  conference,  it  is  gratifying  to 
see  a  retxim  from  the  legislative-administrative 
level  of  discussion. to  the  technical  level,  where 
the  future  will  be  largely  decided. 
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Dr.  Jaaei-  A.  rjiiannoi; 
i^ev  Re  source  at  lOIil 
September  > ,  19*^o 

Tiie  dedication  of  this  new  raajjor  resource  at  lilH,  a  v/ln,'3  for 
cardiac  surgery  and  neuroGurger:^'-,  ir.  a  happy  occasion  f  or  all  of  ue. 
To  place  it  in  perspective,,  we  must  go  back  sojue  ten  year?:  to  the  dedi- 
cation of  the  Clinical  Center  itself,  for  it  was  then  that  the  historj^ 
of  the  new  surgical  facility  actually  began. 

VTnen  the  Clinical  Center  opened,  there  already  were  indications 
that  pro^^ress  in  surgical  tecbniqueD  and  in  medic&l  electronics  tended 
to  render  scaae  of  its  surgical  facilities  obsolescent.    This  situation 
was  l^gel>r'-  dictated  by  two  factors  beyond  our  control,  the  unavoidable 
time  lapse  between  planning  and  ccaapletion  of  construction  and  the 
sviftneeG  with  which  surgical  research  and  instx-umentation  were  reacting 
to  new  challenges. 

The  problem  to  be  solved  wis  slxiilar  to  that  which  Illli  as  an  enti' 
hac  faced  again  and  again:    ho-^r  to  e>:pand  and  modernize  an  ongoing  progr- 
in  a  way  that  would  allow  its  individual  needs  and  objective.:  to  be 
integrated  into  a.  comprehensive  scheme  of  operation  in  a  laanner  that 
would  be  at  once  balanced  and  purposelXil. 

The  KIE  Surgicca  Facilities  Coamoittee,  under  the  able  chainnanEhi-, 
of  o'lir  late  colleague.  Dr.  Joseph  E.  Smadel,  was  given  the  task  oi 
initiating  design  and  conctiTLCtion  of  a  new  surgical  facility  that  wuld 
be  responsive  to  new  teclmiqueB  and.  incorporate  the  most  sophieticatea 
instrumentation  being  producec;. 
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The  design  of  this  particular  surgical  complex  reqiAirea  a  great 
anount  ol  rese^irch  and  study  prior  to  conipletion  ol'  plans  and  specification;-. 
At  one  inteiTiiediate  stage,  it  was  necessary  to  redesign  certD.in  portions  cf 
the  building  to  meet  the  exacting  instrumentation  requirements  oi  modern 
surgery. 

Hovever,  the  delay  incident  to  these  unforeseen  difficulties  Jaad 
its  fcrigiit  side.    Al  if  to  ccsapeasate  for  the  frustration  it  had  caused; 
the  extended  construction  period  allovred  the  incorjwration  ci'  new  teclinical 
developanents  and  refineaaents  aliaost  to  the  day  of  this  ceremony,  and 
provided  time  for  an  extensive  progiToa  of  training  for  those  v^io  would 
eventua3J.y  use  then. 

The  surgical  programs  conducted  at  ME  differ  laa.teriallj'-  frac.  thotse 
carried  on  at  university  hospitals  and  in  the  nation's  medical  center^ 
We  have  no  great  variety  of  operations ,  no  prioE-r^'  obligation  for  the 
training  of  residents  in  sxirgical  technique,  no  casmlty  load  per  ee. 
Ifcjne  of  the  obligations  of  geographical  or  fulltime  practice  vriiicL  face 
the  Burgeon  concerned  vita  private  patients ,  obtain  here. 

Instead,  o'or  surgical  prograajiG  are  a  part  of  a  highly  specialized,, 
integrated  laboratorj^  and  clinical  investigative  effort  dedicated  to 
seeking  out  new  Imo'v/ledge  and  needed  infonaationj  with  ito  apps'oach  to 
certain  probl^as  and  problem  areas  trafficked  in  depth  to  an  e:idient  noz 
entirely  feasible  elsewhere. 

The  groving  cosipleicity  of  our  overall  research  effort-  is  such  -clin.t 
nimeroiiE  administrative  obstacles  must  be  overecane  to  I'urnish  the  total 
resources  required  by  individual  scientists  and  clinical  investigtator^o. 
This  IncraiffiBnt  to  our  resources  will  serve  to  increase  the  avareness  of 
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our  Gclentists  and  Investigators  of  the  degree  of  their  dependence  on  the 
provision  of  qualified  ancillary  personnel  and  tne  org?inization  of  the 
physical  environment  to  insure  the  ccxnpletion  of  their  vori:. 

In  R  sector  of  reoearch  bo  ccaapletely  awasl:  in  the  ferraent  created 
by  iwolutlonar;^'-  change— susceptible  to  etill  f-urther  change  as  Bcience 
and  technology'  rush  onvjard— tiiie  nev  recource  in  cardiac  3ur£;er:-/  soic 
neurosur&^z:^''  repres^ts  the  ultimate  in  what  is  available  to  us  today. 
Its  significance  can  best  be  realised  in  relation  to  the  broad  range  of 
our  research  prograa,  and  \yy  the  vsy  it  cosnplcmentB  the  progi-ciiit;  of  certai: 
of  the  categorical  institutes  in  the  perfomiance  of  their  mission.  It. 
is  based  on  years  of  plajming,  e:q)erience,  and  service  and  my  be  tsdien 
as  an  earnest  of  our  deterEiiimtion  to  maintain  HIE's  i>oGition  saong  the 
leaders  in  surgical  research  and  to  utilize  the  utsnoBt  in  laodern  instru« 
mentation       one  means  to  that  en;l. 

It  is  a  EKjnuiaent  to  the  effort.s  of  many  partners  vith  a  unity  of 
purpose:    the  architects ^  the  engineerL-.  the  acoustical  ano.  inctruaentctio: 
consultants,  and  the  many  persons  at  lUK  \mo  participated  in  this  enterprii 

V»ith  this  new  wing  already  in  operation,  a  nev  era  in  surger;')- 
a"urgical  research  has  begun  at  liBi.    In  this  conteicb^  ouj.''  nev  facility 
stands  ag»  a  tribute  to  all  whose  coEE»n  dre£)i£i  is  nov  realized,  but  most  of 
all  as  a  tribute  to  those  visionaries  among  us  who  9mr  this  par-cicul^u 
building  as  indispensable  to  the  progret3s  they  vrev^  determined  to  ms-ke. 

I  belieAtB  this  new  resource  reflects  the  resolute  spirix  of  our  lUB 
comurunity,  as  veil  es  a  full  measure  of  those  deet)er  values  that  goido  us 
in  the  discharge  of  our  responsibilities  and  increase  our  capacity  to 
Tolntster  to  our  fellow  man. 

Thank  you. 
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THE  NATIOIT^T,  -'.STJTUTES  OF  Ei^J.'Iil:  ' 

ITS  PLAcz  b:  ;i-zj{icm  medic  nisi/ 

By  Ja:nes  A.  Si:armon_>  M.D.-^ 

It  is  fitting  that  the  New  Sr;,2;land  Journal  of"  Kedicine  Bhould 
^..clude  the  National  Institutes  cf  Health  anong  the  xctics  of  a  s£_-:.as 
dealing  vith  social^  econoaiic  and  organizational  proble.T-£  affecting 
medicine  today.    This  is  quite  vithin  the  tradition  anticipated  in  the 
prospectus  for  the  forefather  of  the  present  Jo-ui'nal--the  Ilew  England 
Journal  of  Medicine  and  Surgery — vhen  it  appeaa-ed  in  January  l6l2. 
"The  pages  of  the  Journal^ "    the  prospectus  stated^  '■■will  always  be 
open  to  the  accurate  observer  of  nature,  the  useful  experin^enter;,  and 
the  rational  theorist."    It  is  in  the  role  of  "useful  experimenter" — 
in  an  extended  sense  of  the  term — that  NIH  might  appropriately  be  rep- 
resented in  the  present  context. 

A  Tradition  of  Research  in  Meeting  National  Health  Needs 

NIH  has  deep  historical  roots.    The  spectacular  growth  of  Federal 
reseaa^ch  programs  in  recent  years  has  obscured  the  fact  that  the  soil 
was  long  and  carefull."  tended  and  the  recent  flowering  less  abrupt  than 
some  might  suppose.    A  brief  examination  of  the  roots  of  NIH  may  place 
the  organization  in  proper  perspective  and  enhance  understanding  of  its 
role  and  its  problems. 

1/^  Submitted  to  New  England  Journal  of  Medicine,  September  12,  19^3  • 

2/  Director,  National  Institutes  of  Health,  Public  Health  Service,  U.S. 
Department  of  Health,  Education,  and  'welfare. 
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It  vas  the  Civil  War  that  hrcusht  the  Federal  C-Gverrr.i3r.t  iri-:.G     :  .i- 
cal  research  and  gave  the  country  its  first  medical  inEtioute---:"„o 
Kedical  Muse-am.     Over  the  years^  such  eminent  vcrkers  as  John  Sha^.: 
Eillings  and  Walter  Reed  helped  to  establish  "ishe  Kuse-um's  repu-caticn  and 
to  riake  it  for  some  time  the  principal  medical  research  institute  -che 
ITation.     To  this  same  period  helcnss  the  Public  Health  Service's  Hy^rlenic 
Laboratory,  founded  by  Joseph  Kinyoun.    Predecessor  of  i:iH_,  xhe  lacora-oory 
grew  slowly,  concentrating  on  problems  of  infectious  disease. 

It  will  be  recalled  that  in  the  latter  part  of  the  19th  Century  the 
Federal  role  in  medical  science  vas  largely  lljuited  to  problems  involved 
in  the  control  of  epidemic  disease.    This  vas  consistent  vith  the  pre- 
dominant needs  and  the  state  of  the  art,  as  veil  as  the  prevailing  vievs 
on  the  proper  scope  of  government.     Still,  the  Federal  medical  inves- 
tigator, restrictive  though  his  research  mission  vas,  made  iiaportant 
contributions  to  science  and  the  public  health, 

TvQiile  Joseph  Kinyoun  vas  isolating  the  cholera  organism — for  the 
first  time  in  this  hemisphere — Reed  vas  contributing  to  the  pathology  of 
typhoid  fever.    T'Then  Reed  and  his  colleag'ues  vere  working  on  yello"^- 
fever,  they  collaborated  vith  Henry  Carter  of  the  Public  Health  Service, 
who  vas  able  to  demonstrate  the  length  of  time  required  for  the  moscuito 
carrier  to  become  infective  after  feeding  on  a  yellow  fever  victim. 
And  just  as  Gorgas,  applying  Reed's  methods,  made  possible  the  construc- 
tion of  the  Panama  Canal,  so  the  Public  Health  Service  organized  an 
effective  mosauito  control  program  and  eliminated  yellov  fever  epidemics 
from  the  United  States. 

The  precipitous  decline  of  infectious  and  nutritional  diseases  in 


tl-lis  coun-:ry  in.  the  early  decades  of  the  present  century  vras  in  substan- 
tial part  the  consequence  of  research  carried  out  in  Federal  laboratories 
S"cudies  of  s::nallpo:>:^  diphtheria_,  typhoid  feA'-er^  and  pella-i-a  co::ie  to  nind 
Sach  achievements  produced  an  enduring  tradition  of  excellence  and  produc 
tivity  in  Federal  medical  research  activities. 

In  the  late  1920s  "che  emerging  significance  and  complexity  of  tiie 
chronic  degenerative  diseases — especially  cancer  and  hearx  disease — led 
to  a  shift  of  at-cention  in  PPIS  research  prograns.     It  v.-as  obvious  that 
addioional  basic  idovledge  vculd  be  needed  oo  control  the  chronic  dis- 
eases_,  and  that  this  could  only  be  derived  ^hrough  progreoLs  emphasizing 
resea:r*ch  and  research  training.     Creation  of  the  Llati  onal  Cancer  Ins-citut 
in  1937  2iarks  "the  beginning  of  NIH  as  we  knov  it  today.    For  the  l\ational 
Cauicer  Act  of  that  year  constitutes  the  inauguration  of  "che  Federal  C-cver 
ment's  categorical  approach  to  the  conquest  of  disease_,  and  served  as  a 
pattern  for  successive  Acts  of  Congress — the  Mental  Plealth  Act,  National 
rieart  Act.  Dental  Research  Act,  and  Omnibus  Act  (I950) — vhich  for:ii  the 
legislative  base  of  the  present  institution. 

Organization  and  Role  of  NIH 

Today  there  are  nine  research.  Institutes  at  NIH,  seven  of  which  are 
broadly  oriented  towaxd  some  health  problem  or  group  of  problems  which 
are  the  major  causes  of  disability  or  death  in  the  United  States.  This 
categorical  structure,  largely  shaped  by  the  nature  of  the  American  cul- 
ture and  political  processes,  has  served  well  the  purpose  for  which  io 
was  intended.    The  suffering  and  tragedy  of  premature  death  associated 
with  cancer  and  heart  disease  are  powerful  incentives  to  public  action. 


The  Christmas  seal  drives  of  the  National  luberc-alcsis  Associatior.  t-^e  the 
prototype  of  many  successxul  efforts  directed  against  specific  healT.".:  pro- 
blems.   Thus  the  categorical  approach  has  served  to  symbolize  urgen"  nation? 
goals  in  medical  research  and  to  muster  necessary  resources.     In  these  term' 
the  Congress  of  the  United  States  has  responded  to  a  general  concenr/as  for 
action  to  study  and  eliminate  the  major  diseases. 

It  is  important  to  note  that  in  so  doing  it  has  fostered  resea:.-:;:.  and 
training  at  a  fundamental  as  veil  as  an  applied  level.    This  led  to  the 
development  of  fimdamentally  oriented  research  in  each  of  the  categrrical 
Institutes^  and  finally to  the  establishment  of  the  Division  of  General 
Medical  Sciences  in  1956^  later  to  become  the  National  Institute  of  Gene- 
ral Medical  Sciences  (I962),    This  action  set  apart  and  expanded  "che  gran'o- 
maliing  function  of  the  Division  of  Research  Grants^  vhich  is  now  devoted 
solely  to.  rendering  grant-review  and  administrative  services  to  th.j  various 
Institutes.    A  Division  of  Research  Facilities  and  Resoiirces,,  crea";:ed  last 
year^  strengthened  programs  for  the  support  of  research  construction  and 
development  of  the  A.:.tion's  research  environment.     It  is  interesting  to 
note  that  Congress's  recent  elevation  of  DGMiS  to  Institute  status  was  done 
with  no  emotional  appeal  concerning  any  disease_,  but  in  recognition  of  the 
need  for  broad  undifferentiated  support  of  the  basic  medical^  biological 
and  behavicra.1  sciences  as  essential  to  progress  against  health  problems. 

In  addition  to  the  Institute  of  General  Medical  Sciences,  Congress  in 
1962  also  authorized  a  new  Institute  of  Child  riealth  and  Human  Development;, 
which  constitutes  a  significant    departure  from  the  categorical  disease 
approach.    The  new  KICED  will  provide  a  focus  for  comprehensive  arxd  inte,gr.-it 
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research  enibraci.-j  tae  complex  processes  of  "rj^s-i  developrnen'c  i'l-cn  ccn- 
cepzion  to  old  ag-e.     Indeed^  for  the  first  tijue  Iirrl  is  specifically  ch£i-ccd 
vith  investigation  of  tlie  entire  life  process.    These  t::^  n^-.-r  Institntes-- 
General  Medical  Sciences  and  Child  Health  and  Hujnan  DevelopTnent—ezrcend 
the  scope  of  i:iH  programs  to  include  research  in  virtually  all  areu,:  rele- 
vant to  hunian  health. 

Implications  of  Larger  Federal  Role 

Ivhile  the  direct  research  activities  of  NIH  in  its  laboratories  and 
clinics  at  Bethesda  have  been  highly  productive^  the  Federal  medical- 
science  programs  that  have  been  most  influential  in  the  national  scien- 
tific and  academic  scene  are  the  extramural  NIH  operations — the  av;lrdin^; 
of  grants  and  fellowships  in  support  of  research  projects^  research  'i:rain- 
ing_,  and  the  development  of  research  facilities.    Since  World  War  the 
extramural  activities  have  expanded  far  more  than  the  intramural.  Wnereas 
the  total  intramural  appropriation  in  19^6  vas  2.5  times  the  extramural^ 
the  extramural  in  I963  vas  5*5  times  the  intramural.    Both  facets  of  the 
NIH  program  in  fiscal  I963  made  y88l  million  available  to  the  medical- 
science  community. 

The  post-World  War  II  expansion  of  SIIH  reflects  a  variety  of  cir- 
cumstances and  forces.     In  the  first  place,,  the  Public  Health  Service 
Act  of  19^  provided  unprecedented  authority  to  conduct  and  support  all 
kinds  of  medical  research.     In  the  second  place^  at  the  end  of  the  var^ 
the  residual  re search- support  program  of  the  Office  of  Scientific  Research 
and  Development  in  the  field  of  medical  science  vas  transferred  xo  IIIxI 
to  administer.    And  in  the  third  place,  there  vas  a  high  public  e>rpectation 
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of  vhat  could  be  achieved  through  a  concentrated  scien-cii'ic  eJ'fcrt,  as 
a  result  of  the  American  success  vi-ch  the  Manhattan  Project  and  -:h-,  fir^t 
atom  bomb. 

The  postwar  period  has  been  characterized  by  ti:o  other  uajor  i'.:cts 
conducive  to  NIH  development:     first,  the  e;c?ansiGn  of  reseca-ch  cr.:;.:r- 
tunity  afforded  through  a  maturing  of  the  biomedical  sciences  and,  cecond, 
the  absence  of  any  non-Federal  source  of  support  vhich  is  ccmriensuz-ate 
vith  the  opportunity  and  need. 

Here  it  might  be  veil  to  point  out  that  the  enormous  growth  in  Pederal 
research  spending,  vith  its  profound  socio-economic  causes  and  implications 
has  lefx  at  least  tvo  impressions  that  are  seexaingly  as  prevalent  as  they 
are  erroneous. 

One  of  these  impressions  is  that  the  Kation^s  present  level  of  expendi- 
ture for  medical  research  represents  a  much  higher  proportion  of  "cotal 
scientific  effort  than  a  fev  years  ago.    This  is  not  the  case.    The  rapid 
gro-.-7th  of  our  national  expenditure  for  medical  research  has  paralleled  "che 
growth  in  other  science  fields.    Total  national  expenditure  on  research 
and  development  has  risen  from  $2.9  billion  in  1950  "to  an  estimaoed  $16.5 
billion  in  19'$3«    1"^©  proportion  of  these  e:>rpenditures  devoted  to  medical 
research  has  only  increased  during  that  time  from  ^  to  8  percent. 

Another  false  impression  is  that  the  expansion  of  research  in  the 
life  sciences  is  overvhelmingly  due  to  the  influx  of  Federal  money — that 
the  Federal  support  is  indeed  "drying  up"  other  sources  of  support.  A.gain 
"chis  is  not  the  case.    There  is  considerable  evidence  for  the  vie-,:  that 
Federal  research  support  has  stimulated  rather  than  inhibited  private 
spending.    T-Jhile  Federal  fiuads  have  increased  as  a  proportion  of  the 
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total  expenditure  for  iiedlcal  researcii,  the  absolute  ncr.-Vederal  c:,-.: -ri- 
■bution  has  continued  to  grov  steadily  and  impressively  over  the  ye:-.\~.^ 
from  about  $42  million  in  19^0  to  an  estimated  $577  million  in  19o2,. 

The  real  importance  of  this  is  that  medical  research  support  con- 
tinues to  have  a  salutary  diversity  of  so-urces.    Moreover ,  privc^to-  ,;appcr-c 
is  characterized  by  greater  flexibility  and  freedom  of  action  "han  govern- 
mental, again  recommending  that  the  tvo  should  be  complementary. 

Management  of  NIH  Grants 

NIH  has  developed  its  programs  vithin  a  framework  vhere  the  basic 
scientific  decisions  have  emerged  from  the  scientific  community  itself. 
This  has  been  accomplished  through  a  sys'::en  that  assures  both  sound  asses- 
ment  of  scientific  merit  through  study  section  review,  mainly  by  ncn- 
Pederal  scientists,  and  careful  appraisal  of  program  ir.portance  by  Kationa 
Advisory  Councils  comprising  non-Federal  leaders  in  the  biomedical  science 
and  public  affairs.    These  two  mechanisms  provide  a  review  of  grant  appli- 
cations on  the  basis  of  scientific  merit,  and  help  ass'ore  that  I-TIH  is 
supporting  qualified  scientific  investigators.    Another  assurance  of 
quality  is  that  the  review  at  NIH  follows  a  review  by  the  universities  and 
institutions  that  sponsor  grant  applicants «    At  that  stage  a  number  of 
unacceptable  grants  are  rejected,  raising  the  over-all  quality  of  grant 
applications  that  NIH  receives.    KTE  is  proud  of  the  grants  review  system, 
which  constitutes  a  set  of  equitable  and  effective  relationships. 

But  NIH  is,  and  must  continue  to  be,  a  complex  and  fascinating  experi- 
ment in  Federal  research  efforts.    Because  it  is  an  on-going  experiment, 
even  the  best-designed  features  influence  the  experiment  itself,  sc-.r.etimes 
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In  unforeseen  vays.     For  example ^  under  a  systei::  of  a.vsjrdini;  r;ranor,  on  a 
compe-titive  project  basis  to  scientists  vho  are  affilia-ced  vi^h  in:v:i- 
tu":;icns^  there  is  a  possibility  that  these  institutions  r:ii;;;ht  lose  sons 
control  over  the  direction  and  balance  of  their  research  efforts,,  vith  a 
resulting  loss  in  the  total  research  potential. 

In  order  to  assist  grantee  institutions  in  their  efforts  -o  streng- 
then and  improve  the  research  environment^.  i:iH  in  I962  began  zo  msjio 
General  Research  Support  Grants  to  schools  of  medicine,  dentistry,  ostec- 
pa"chy  and  public  nealth.     Such  grants  vill  be  extended  to  O'^her  ncn:;.rofr; 
institutions  in  1963.     The  amount  of  the  grant  is  determined  by  a  formula 
thai:  takes  into  account  the  amount  of  the  Federal  and  non-Federal  reseai-c 
funds  available  to  the  institution.     In  order  to  encourage  the  ins'citutio 
to  seek  non-Federal  research  funds,  the  proportional  avard  based  on  non- 
Federal  funds  is  double  that  based  on  Federal  funds. 

These  general  research  awards  are  complementary  t:o  the  project  grants 
Although  they  must  be  utilized  in  the  field  of  research  and  research 
training  in  the  sciences  basic  to  health,  taey  ar-e  no"c  ccmaiitted  to  any 
par'cicular  research  or  training  project  and  may  be  used  in  the  manner  the 
ins"Citut,ions  consider  most  effective. 

Increasing  Career  Stability  and  Opportunity 

Another  system  concerns  the  career  stability  of  researchers  in  univer 
sities  and  professional  schools.    Many  schools  are  financially  unable  to 
offer  full  career  support  to  all  of  their  research  persorjael,  vho  are 
thereby  reduced  to  a  grant -to- grant  existence.  These  conditions  are  not 
productive  of  the  best  vork  and  are  not  attractive  zc  potential  reseaxche 
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vifn  firxancial  obligations.    Research.  Career  AA-.'ards  vere  therefore  i~^s-:i- 
tuted  in  I962. 

■rne  research  career  awards  are  designed  prir.arilj-  -o  ass'jire  stability 
of  income  to  researchers  whose  salaries  have  been  derived  frcr.;  grants  and 
contracts  and  other  short-term  sources.    The  coidpensation  provided  is  con- 
sistent with  the  salary  scale  of  the  institution  for  persons  of  e:,:.! 
experience  and  accomplishz-ents .    Two  kinds  of  awards  are  made:     one  for 
five  years,  renewable,  for  those  in  the  early  years  of  their  research 
career,  and  one  for  the  full  remaining  career  of  xhose  with  substan-oial 
experience.    Thus  the  career  award  program  represents  a  shift  from  a  pre- 
occupation with  current  reseaxch  to  a  concern  for  long-term  support  for 
highly  qualified  scientists. 

The  scarcest  and  most  invaluable  resource  at  every  educational  level 
is  faculty.     In  all  its  programs,  NIH  has  made,  within  the  statutory  limi- 
tations of  its  powers,  every  effort  to  increase  and  conserA^e  this  critical 
resource.    Research  project  grants  for  educational  institutions  provide 
increased  opportunities  for  careers  in  combined  teaching  and  research, 
while  other  NIH  programs — such  as  the  above-mentioned  research  career 
awards — are  more  explicitly  designed  to  assist  faculty.    A'lH  training 
grants  provide  substantial  amounts  to  institutions  for  faculty  salaries, 
equipment,  supplies,  and  other  items  necessary  for  performance  of  the 
training  function.     In  addition,  portions  of  the  funds  provided  under  the 
new  general  research  support  grants  may  be  utilized  for  faculty  support 
if,  in  "-w-  judgment  of  the  institution,  this  is  the  most  effective  way  to 
strengthen  its  medical  research  potential. 

For  a  number  of  year^  lilH  has  been  acutely  aware  that  adequate  and 


stable  f-onds  for  support  of  researcn  in  colle^ros  and  univo-rsi-ieo  cruld 
lead  to  the  ccmplete  vithdrawal  fro'::  the  teachins  staff  of  £C:;.i-  of  -.;he 
best-lnforraed^  no3t -productive  faculty  raenbers.     Iz  hao  also 'beer-  a-.;are 
tnat  if  such  a  process  were  to  evolve  and  continue^  both  the  present  ca-)a 

of  these  institutions  and  the  future  research  reoo-arces  of  tihe 
lation  vculd  be  seriously  crippl.l.    The  nodical  Echools--the  s^-oup  of 
institutions  attracting  the  most  KIK  funds--iiiust  have  the  opportunf-cy  to 
select  and  carry  out  the  essential  functions  of  teachin^^   service  and 
research;  vhile  draving  upon  all  possible  sources  of  financial  support. 

IIIH  research  funds  greatly  strengthen  our  educational  institutions  by 
aiding  them  in  attracting  and  holding  superior  faculty_,  and  by  helping  to 
provide  the  intellectually  stimulating  atmosphere  of  advancing  knov.-ledgO;, 
vhich  serves  the  vital  purpose  of  appealing  to  the  Nation's  youth. 

Several         training  programs  reinforce  this  appeal  by  providing  fee- 
graduate  students  and  postdoctoral  fellows  in  many  health-related  fields. 
In  19^2_,  fellowships  were  awarded  by  NIH  to  1^52?  graduate  students  and 
1^419  postdoctoral  fellows.     In  the  same  year  more  than  6,000  graduate 
students  and  h^yjQ  postdoctoral  feU-OWs  received  stipends  under  Kill 
training  grants  administered  by  the  institutions. 

But  the  provision  of  adeauate  numbers  of  faculty^  researchers  and 
students,  not  only  to  sustain  our  present  research  level  but  to  provide 
the  basis  for  an  e>rpanded  medical  research  effort  in  the  fu"cure_>  is  prov- 
ing to  be  one  of  o-or  most  difficult  problems.    We  are  in  the  position 
of  having  to  run  as  fast  as  we  can  merely  to  stay  in  the  same  place,  and 
any  great  increase  in  manpower  will  req^uire  the  execution  of  programs  tha" 
go  far  beyond  those  now  administered  by  the  Public  Health  Service.  A 


submitted  by  III!-:  -co  the  ?:Guse  Gcr::::iittee  on  Appropric-cions  in  1962^  indica- 
ted -chat  the  n-jruber  ci  scientists  would  have  to  double  by  1970.    Ti^ei-i  is 
no  possibility  of  acccnplishin^  this  goal  under  present  Federal  projixuzis. 

Enhancing  the  Pio search  5nvir c :tT.ent 

j^-i-thougn  :n£j.npov,''er  needs  at  present  and  in  the  future  ::iust  be  one  of 
our  areas  of  greatest  concern_,  any  balanced  prograt.  to  increase  research 
reso"urces  must  also  provide  increased  research  facilities^  either  as  nev 
construction  or  enlargement  of  already  existing  structures.    Under  the 
construction  grant  program  begun  in  195°;  hlH  has  rriade  about  l^COO  grants 
for  a  total  of  pJ jnost  ^p230  million.     Ihiese  grants  are  nade  on  a  matching 
basis  up  to  50  perceut^,  and  have  contributed  to  the  construction  of  nef 
and  remodeled  facilities  costing  nearly  a  billion  dollar So 

Successful  as  this  program  has  been^  it  soon  became  clear  that  there 
vere  some  urgently  needed  facilities  vhich^  because  of  their  e:ctremely 
specialized  nature  and  high  capital  cost_,  vere  beyond  the  financial  capa- 
cities of  individual  institutions.     Consequently^  the  special-purpose  pri- 
mate center  program  was  developed  to  enable  scientists  of  diverse  discip- 
lines to  study  biological  characteristics  in  primates  throughout  their 
life  span.    Grants  have  already  been  awarded  for  six  regional  and  one 
national  primate  center to  provide  unique  facilities  for  research  with 
primates  in  a  continuing  effort  to  increase  cur  national  research  poten- 
tial.   Further^  the  recently  initiated  Special  Resources  Centers  program 
has  made  provision  for  the  construction  of  computer  centers^  biomedical 
engineering  centers^  and  other  such  special  research  reso-orces  not  readily 
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cvailcble  in  the  insoitu-cions  vliere  most  medical  reseci-cli  io  ccr-duc-:;-.:d. 
Seventeen  computer  centers  and  one  biomedical  engineering  center  aro 
already  in  operation. 

Present  Problems  Confront  in-  r.~Z 

As  rbe  fore-oing  discussion  indicates,  the  mission  of  NIH,  vhilu  simple 
and  straightforward  and  intima-i:ely  connected  vith  the  desire  of  the  p^folic 
for  better  health,  musx  necessarily  be  accomplished  \7ithin  the  comple:: 
framevork  of  a  formalistic  government  and  the  value  suructure  of  oi;n- 
society.     In  the  long  run,,  all  of  our  efforts  are  based  on  the  cocperu.ti:.n 
of  the  scientific  and  medical  community,  the  Congress,  and  the  public. 
This  cooperation  is  essential  to  continued  success. 

Vfnau  Y.jJl  has  done  so  far  is  to  launch  a  national  effort  that  no^:-  onj->" 
furthers  specific  categorical  disease  objectives,  but  also  extends  broac 
support  to  a  major  sector  of  science.     In  addition,  KIE  has  provided 
leadership  in  knov7ledge  and  technology  vhich  nov  permits  major  develop- 
mental programs  in  such  areas  as  cancer  chemotherapy,  cancer  virus  studies, 
and  vaccine  development.    These  are  the  encouraging  results  ve  see  from 
this  continuing,  national  experiment  that  is  RIE. 

We  are  avare,  of  course,  that  a  major  series  of  problems  confronts 
this  experiment.    One  problem  is  that  the  furtherance  of  knowledge  becomes 
increasingly  costly,  since  we  now  have  the  capability  for  undertaking  large 
scale  e.xperimentation  through  broad  collaborative  studies  and  major  develop 
mc.  cl  efforts.     Tomorrcv7*s  medical  research  will  predictably  reouire  ever 
mor .  complex  instrumentation,  greater  clinical  resources,  and  greater  use 
of  the  technology  of  the  physical  sciences.    Although  the  cost  will  be  high 
,...ise  of  pay-off  is  even  greater. 
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.^cther  proble::;  arises  from  the  failuj.-e  of  xiie  l^crzlc-  -zo  proviclo  c.-r.- 
nens'orate  support  for  the  educational  funcoions  of  acadernic  inov.i^u^lons . 
Large-scale  research  funds  nust  be  prevented  from  distorting:  the  e:-..;-,on- 
tial  missions  of  the  schools.     I  have  indicated  the  various  rieasui-.:.'-  mh 
has  t alien- -vithin  its  legally  imposed  au-chority--to  offset  such  distortic 

Finally the  management  of  larje  sums  of  money  has  presen-ced  -_r,ra-ticu- 
lar  problems  in  assuring  proper  accountability  to  the  public  p-orpose.  Th 
has  brought  sharply  into  focus  the  terms  of  the  relationships  betvoen  the 
Federal  Government  and  participating  institutions  and  investigators;  and 
the  strengthening  of  administration  has  encountered  the  difficulty  of 
maintaining  a  balance  between  the  conditions  of  acccunoabili'cy^  or;  the 
one  hand,  and  the  conditions  of  scientific  creativity_,  on  the  cthor.  "hi 
balance  must  be  carefully  preserved.    To  date_,  WIH  has  made  certain  chang 
in  its  procedures,  has  issued  a  new  detailed  manual  to  improve  administra 
tion  of  grants  at  the  institutional  level,  and  has  confined  its  financial 
relations  vith  prof  it -mailing  organizations  to  a  contract  basis. 

These  are  some  of  the  problems  of  the  current  scene — incomparably 
more  complex  than  in  former  times — to  which  practical  solutions  must  some 
how  be  found.     Such  solutions  do  not  lie  in  any  set  of  circumstances  or 
conditions  that  existed  in  the  past,  however  strong  our  nostalgia.  They 
must  be  in  positive  terms  coramens\irate  with  the  dimensions  of  the  futirre. 

Looking  ahead,  it  is  clear  that  the  magnitude  and  the  character  of 
the  scientific  research  program  required  for  the  welfare  of  this  h'ation 
cannot  be  supported  without  continuing,  e:d:ensive  Federal  involverrient . 
This  is  true  in  f..'!  1  fields  of  investigation,  including  those  that  c^-e 
medically  related.    Vith  this  involvemjenc,  we  will  enter  an  age  of 


oiclo^ical  resea^cii  v:ith  potentialixies  cL",-rarfin£  the  adv^^ce-s  of 
ceding  decades  in  physics.    Without  this  involvemen":;^  the  efroru  vill 
falter.    But  Federal  involvement  brings  vith  it  a  challenge  to  c"^-  Tjcli- 
tical  skill  and  matiirity  in  the  academic  and  scientific  vorld--.    ?or  the 
Federal  Government  must  support  science  vithout  controlling  it.  :-;oreo\-er, 
the  Federal  Governrrient  must  extend  general  support  to  medical  and  ether 
areas  of  higher  education^  and  must  do  so  vithout  controlling  education. 
These  are  not  easy  tasks.    They  can  be  accomplished  only  vith  the  active^ 
continuing  participation  of  informed  people^  the  mechanism  for  vhi:;h  , 
exists  in  the  form  of  advisory  groups. 

Vigorous  preservation  of  the  essential  conditions  for  productiA'-e 
scholarship,  support  for  measures  designed  to  sustain  those  conditions,, 
and  vigorous  objection  to  measures  that  threaten  the  productivity  of 
research  and  teaching  are  the  keys  to  maintenance  of  the  essential  free- 
doms.   At  the  same  time,  the  institutions  ivhich  receive  Federal  money  have 
an  obligation  to  expend  it  in  accordance  vith  "che  conditions  stipulated 
vhen  they  receive  it,  and  to  handle  Federal  money  vith  the  same  care  as 
they  do  their  cwn. 

The  institutions  vill  not  alvays  secure  all  they  vish,  because  of 
legitimate  demands  on  the  part  of  Government  for  the  accomplishment  of 
specified  tasks  and  for  accountability  for  funds.    But  there  is  no  reason 
vhy  these  inherently  conflicting  demands  cannot  be  reconciled  in  the  fut'ore 
as  they  have  been  in  the  past.    The  national  stake  in  effective  reconcil- 
iation is  so  high  that  scientists  and  educators  have  a  deep  obligation  to 
participate  in  the  task. 


SXZ.IARY 

Kedical  research  activities  cf  the  U.S.  Puhiic  Health  Service  nay  "be 
roughly  divided  into  three  phases:    1887-1937^  studies  on  epide^iic  dis- 
eases; 1937-19l+7_,  research  on  cancer  and  infectious  diseases  at  the  National 
xnsuitutes  of  Health;  19^7  "to  the  present,  conduct  and  support  of  research 
on  a  broad  spectrun  of  chronic  diseases  and  basic  biomedical  problens.  The 
tnird  phase  is  further  chai^acterized  by  strong  emphasis  on  supportive  activ- 
ities tlarough  grants  and  fellowships  and  by  programs  designed  to  exi:end  the 
]}Ia"uion's  research  resources. 

iTIH  grant  programs  have  expanded  rapidly  since  1957^  ^I'-o.  no\:  support 
k-0  percent  of  the  Nation's  nedical  research,  vhich  has  kept  pace  with  the 
2ro'.~.h  of  all  research  and  development.    Meanwhile,  private  support  of  medi- 
cal research  has  also  grown,  and  funds  continue  to  come  from  a  diversity 
of  sources. 

NIH  awarding  of  grants  and  development  of  policy  in  supportiA'-e  pro- 
grams rests  formally  upon  the  advice  of  non-Federal  scientists  and  public 
leaders.    This  measure  for  ensuring  quality  of  program  content  was  recently 
supplemented  by  new  regulations  concerning  the  management  of  grants  in 
recipient  institutions. 

Some  of  the  newer  NIK  support  programs  are  designed  to  aid  schools  and 
oxher  institutions  in  developing  the  research  environment  and  stability 
of  careers  in  research  and  research  teaching. 

Problems  now  confronting  NIH  in  its  continuing  "experiment"  include 
the  increasing  cost  of  new  knowledge,  the  Nation's  failure  to  support 
adequately  the  teaching  function  in  schools,  and  the  need  to  preserve 
freedom  while  rendering  proper  account  of  public  funds  in  support  of 
biomedical  science. 
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